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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", as revised,
1994; "Functional Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994;
and "Recommended Protocols for Measuring Selected Environmental Variables in Puget
Sound", May 1997; or using criteria listed in the method referenced. Data may be qualified for
any of several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table I. The size of the data packages.
the data reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol fonns or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWCS028RlA 805036-1 X X X X X X

MWCS028R3A 805036-2 X X X X X X

MWCS028R4A 805036-3 X X X X X X

MWCS031RlA 805036-4 X X X X X X

MWCS031R3A 805036-5 X X X X X X

MWCS031R4A 805036-6 X X X X X X

MWCS040RlA 805036-7 X X X X X X

MWCS040R3A 805036-8 X X X X X X

MWCS040R4A 805036-9 X X X X X X

•
Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Anunonia. and Grain Size
Triburyl Tin

Table 2: Data Package, Reviewer, and Senior Reviewer

•

Analysis Maoix Data Package Reviewer Senior Reviewer

Volatile Organics Water and 110 Pages Debbie Copsey Lorraine L. Davis
Sediments

Semivolatile Organics Sediment 580 Pages Thomas S. Davis Lorraine L. Davis

Pesticides Water and 276 Pages Thomas S. Davis Lorraine L. Davis
Sediment

PCBs Water and 218 Pages Thomas S. Davis Lorraine L. Davis
Sediment

Metals Water 236 pages Lorraine L. Davis Thomas S. Davis

Metals Sediment 150 pages Lorraine L. Davis Thomas S. Davis

Inorganics Sediment 60 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 26 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and 10 pages Lorraine L. Davis Thomas S. Davis
Sediment
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The samples were taken on May 8, 1998 and apparently subsampled on May 11,
1998. The subsamples were received by the laboratory at a temperature of 10.0°C
on May 11. A Corrective Action Form was generated stating that the temperature
of the samples was out of acceptance criteria of 4 ± 2°C, and there is no
supervisory signature indicating approval of the Corrective Action.

In a written response dated October 9, 1998, Foster Wheeler reported that they
had been notified of the temperature anomalies and had instructed MultiChem
Analytical Services to proceed with the analysis. The lack of supervisory
signature approval was an oversight and was corrected on subsequent forms.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

Except as noted below, all initial calibration QC criteria were met. No Target Compound List
(TCL) analytes had Percent Relative Standard Deviations greater than that allowed by the
method and all System Performance Check Compounds (SPCC) and Calibration Check
Compounds (CCC) criteria were met.

Discussion: Calculations for the Response Factor (RF) and Percent Difference (%0) were
incorrect for the Continuing Calibration Check analyzed on May 20, 1998 at 0934
on HP2 (Page 74 of the SDG data package). The reviewer was able to recalculate
the RF and %0 and all results were within criteria. No data qualifier flags are
recommended.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

Discussion: The laboratory also analyzed two blank spikes to measure precision and accuracy.
All percent recoveries and relative percent differences were within laboratory or
method criteria

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS031R2A 1,3-Dichlorobenzene Internal Standard ),1 UE

lA-Dichlorobenzene ),1 UE

1.2-Dichlorobenzene ),1 UE

1.2.4-Trichlorobenzene 7,8 UE

MWCS031 R2ARE 1.3-Dichlorobenzene Internal Standard 7,8 UE

1,4-Dichlorobenzene 7.8 UE

12-Dichlorobenzene 7.8 UE

1.2.4-Trichlorobenzene 20 UE

.----,
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Discussion: The internal standard 1,4-Dichlorobenzene-<.4 was out of criteria for Samples No.
MWCS031R2 and MWCS031R2RE. The associated compounds have been
flagged with "E" or "UE" for estimated.

9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analyte Affected Type of Deviation Flag II
MWCS031R2A Tetrachloroethene Excessive Dilution 7.8 R

MWCS031R2A Ethylbenzene Excessive Dilution 7.8 R

MWCS031R2A (m-pj-Xylene Excessive Dilution 7.8 R

MWCS031R2A l.3-Dichlorobenzene Excessive Dilution 78R

MWCS031R2A lA-Dichlorobenzene Excessive Dilution 7.8 R

MWCS031R2A 1.2-Dichlorobenzene Excessive Dilution 7.8 R

MWCS031R2A 1.2.4-Trichlorobenzene Excessive Dilution 20 R

Discussion: Several samples were diluted due to suspected high levels of target compounds.
In these instances. the laboratory reported one result for the original analysis and
one for each dilution resulting in two sets of results for one sample. To condense
the results to one set of results per sample. the results that are above the
calibration range, or which should not be used due to excessive dilution. have
been flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data for samples that are flagged with an "R" are not acceptable for use. The analyses were
not within the requirements of the referenced method and significant discrepancies were
observed between raw data and reported data results. However, those compounds that were
flagged "R," were reanalyses of the samples. All samples still have reported values for each
analyte.

For the other samples. The data. as qualified. are acceptable for use. The analyses were generally
within the requirements of the referenced method and no discrepancies were observed between
raw data and reported data results.
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D. Review of GCIMS Semivolatiles Analyses

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data.· Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: Form ill for the continuing calibration of May 30, 1998 on HP-3 for the acid
fraction was missing from the data package. A copy was requested from the
laboratory and is attached to this report.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

Discussion: The dates shown on Form IV, Pages 262 and 263, are incorrect. The laboratory
was requested to revise and resubmit these pages directly to Foster Wheeler. A
copy of the fax and reply are attached to this report .
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3. Blanks and Checks for Contamination

Except as noted below, instrwnent and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Phenol, Benzoic Acid and Bis(2-EthyIHexyl)phthalate were detected in the
method blank. When using Functional Guidelines and eLP data qualifier flags,
the "5 times" rule would apply. However, PSEP guidelines call for only flagging
the affected compounds with a "B" to indicate presence of the compound in the
blank, which the laboratory has already done.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria. .~

Discussion: The surrogate recovery for 2-Fluorophenol was out of criteria for Samples No.
MWSC040R2A and MWCS040R4A. Per Functional Guidelines, no data flags
are required unless at least two surrogates are out of criteria.

5. Matrix SpikefMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec.) and relative percent
differences (RPD) were within laboratory or method criteria

Associated Samples Analyte Affected Type of Deviation Flag

MWCSC028R2A Benzyl Alcohol MSIMSD. BSIBSD 26 UE

Burylbenzylphthalate 100UE

Pyrene 250 E

MWCSC028RJA Benzyl Alcohol MSIMSD. BSIBSD 25 UE

Burylbenzylphthalate 100UE

Pyrene 75 UE

MWCSC028R4A Benzyl Alcohol MSIMSD. BSIBSD 27UE

Burylbenzylphthalate 110 O£

Pyrene 1100£
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Associated Samples Analyte Affected Type of Deviation Flag

MWCSC031R2A Benzyl Alcohol MSIMSD. BSiBSD 3.6 E

Butylbenzylphthalate 1200£

Pyrene 4900 E

MWCSC031R3A Benzyl Alcohol MSIMSD. BSiBSD 5.0 E

Butylbenzylphthalate 1200£

Pyrene 1500 E

MWCSC031R4A Benzyl Alcohol MSIMSD. BSfBSD 240£

Butylbenzylphthalate 980£

Pyrene 100 E

MWCSC040R2A Benzyl Alcohol MSIMSD. BSiBSD 26 E

Butylbenzylphthalate 1100£

Pyrene 910 E

MWCSC040R3A Benzyl Alcohol MSIMSD, BSiBSD I.5E

Butylbenzylphthalate 1000£

Pyrene 73 E

MWCSC040R4A Benzyl Alcohol MSIMSD, BSiBSD 230£

Butylbenzylphthalate 92 UE

Pyrene HE

Discussion: Benzyl Alcohol, Butylbenzylphthalate, and Pyrene were within the laboratory's
criteria, but out of the QAPP's criteria for accuracy with both the MSIMSD and
the BSIBSD. All sample results have been flagged with "E" and "UE" for
estimated.

Several analytes were out of criteria for accuracy or precision on a single MS.
MSD, BS, or BSD but all other accuracy measurements (e.g .. matrix spikes.
surrogates and calibration verifications) are acceptable and no data qualifying
flags are recommended.

6. Field Duplicates

No field duplicates were identified with this group of samples.
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7. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

8. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS028R2A Diethylphthalate Mass Spectra 39 U

Discussion: On Sample No. MWCS028R2A, Diethylphthalate has a poor spectral fit and has
been revised as a non-detect at the level found.

9. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method.
including the correct calculations using appropriate internal standards, quantitation ion. and RRF,

Discussion: The final report listed the results for Sample No. MSWCS031 R2A with a
different dilution factor than the raw data. The lab provided revised
chromatograms and spectra with the correct dilution factor.

10. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

11. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.
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12. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request a copy of the continuing calibration and revised raw data for
Sample No MSWCS031R2A. This was followed up by fax. notes, copies of which are appended
to this validation report.

13. Other Comments

None.

14. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data and
reported data results. All data flags are swnmarized at the end of this report.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found, All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS031R2A 4,4'-DDT Continuing 71 E
Calibration

Discussion: Several continuing calibration checks for the RTX-CLP column had percent
differences greater than the accepted criteria. All percent differences were high
and all but one associated result were non-detects. On Sample No.
MWCS03l R2A, the laboratory reported a positive hit for the RTX-CLP column
for which the associated continuing calibration value for 4,4'-DDT on both
columns were flagged "E" for estimated. All continuing calibration checks on the
other column were acceptable and no data qualifier flags are recommended for the
non-detected results.

3. Blanks and Checks for Contamination

Instrument and method blank. analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate, Decachlorobiphenyl, on Sample No.
MWCS031R2A was out of criteria on one column, but per Functional Guidelines,
no data flags are required unless both surrogates are out of criteria. In addition,
the surrogates on the other column were acceptable.

5. Matrix SpikelMatrix Spike Duplicates

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)

• were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

• The reporting limits meet requirements of the contract.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data and
reported data results. All data flags are summarized at the end of this report.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for a single surrogate was out of criteria for several samples,
but the second surrogate was acceptable. Per both Functional Guidelines and the
referenced method, no data flags are required unless both surrogates are out of
criteria.
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5. Matrix SpikelMatrix Spike Duplicates

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

Except as noted below, all TCl Compound identifications met the criteria for retention times and
peak identification of the referenced material.

Discussion: The reviewer noted some retention time drift from the initial calibration, most
likely due to column loading, column age, and/or column maintenance (clipping).
However, based upon the daily calibration checks and surrogates, the reviewer
concurs with the laboratory's identification of the target analytes.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

Discussion: The laboratory's case narrative discussed the use of manual integration. Where
the reviewer was able to verify integration and baselines, the manual integration
was performed appropriately.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None .

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data and
reported data results .
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1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

~.
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6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes and duplicates were analyzed as required by the referenced
method and all percent recoveries and relative percent differences were within laboratory or
method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS028R2A Lead Duplicate Analysis 11.0 E

MWCS028RJA Lead Duplicate Analysis 2.1 UE

MWCS028R4A Lead Duplicate Analysis 2.2 UE

MWCS031 R2A Lead Duplicate Analysis 1020 E

MWCS031RJA Lead Duplicate Analysis 36.8 E

MWCS031R4A Lead Duplicate Analysis 2.0 UE

MWCS040R2A Lead Duplicate Analysis 52.1 E

MWCS040RJA Lead Duplicate Analysis 3.0 UE

MWCS040R4A Lead Duplicate Analysis 1.9 UE

Discussion: The duplicate relative percent difference for the sample duplicate analysis of Lead
was out of criteria. All associated sample results have been flagged as "E" and
"UF' for estimated.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.
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9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The [mal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found.

ll. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data and
reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Sulfide, Ammonia, TOC, and Grain Size

I.

1. Timeliness and a Check for Error

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: There is a calculation error for the Percent Recovery for Sulfide. The correct
Percent Recovery is 72%, as opposed to the 74% reported. The laboratory has
been asked to correct the report and reissue the corrected page directly to Foster
Wheeler, Inc.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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5. Precision and Accuracy

Matrix spikes and matrix duplicates were analyzed as required by the referenced method, and all
percent recoveries and relative percent differences were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found. ~.

8. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request that the sulfide percent recovery be corrected and the revised
report sent directly to Foster Wheeler Inc. This was followed up by fax notes, copies of which
are appended to this report.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

B = Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G Value greater than minimum shown

K = Detected at less than the maximum shown

• L

M

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary

•
Foster Wheeler Environmental Corporation

Middle Waterway Problem Area
October 14, 1998

Revision No. I

FW Sample II Sample ID Assession Number Metbod FW Parameter II Target Analyte Value Flae Reason

304 MWCS028RlA 805036-1 8270 26 Pvrene 250 E MSIMSD, BSIBSD
304 MWCS028RlA 805036-1 8270 8 Butvlbenzvlphthalate 100 UE MSIMSD, BSfBSD
304 MWCS028RlA 805036-1 8270 14 Diethvlohthalate 39 UE Mass Spectra
304 MWCS028RlA 805036-1 6010 58 Lead 11 E Duplicate Analysis
305 MWCS028RJA 805036-2 8270 26 Pyrene 73 E MSIMSD, BSIBSD
305 MWCS028RJA 805036-2 8270 8 Butvlbenzylphthalate 100 UE MSIMSD, BSIBSD
305 MWCS028RJA 805036-2 6010 58 Lead 2.1 UE Duplicate Analysis
306 MWCS028R4A 805036-3 8270 26 Pyrene 110 UE MSIMSD, BSIBSD
306 MWCS028R4A 805036-3 8270 8 Butylbenzylphthalate 110 UE MSIMSD, BSIBSD
306 MWCS028R4A 805036-3 6010 58 Lead 2.2 UE Duplicate Analvsis
315 MWCS03I RlA 805036-4 8260 49 1,3-Dichlorobenzene 3.1 UE Internal Standard
315 MWCS03I RlA 805036-4 8260 50 1,4-Dichlorobenzene 3.1 UE Internal Standard
315 MWCS03I RlA 805036-4 8260 47 1,2-Dichlorobenzene 3.1 UE Internal Standard
315 MWCS031RlA 805036-4 8260 38 1,2,4-Trichlorobenzene 7.8 UE Internal Standard
315 MWCS03I RlA 805036-4 8270 26 Pyrene 4900 E MSIMSD, BSIBSD
315 MWCS03I RlA 805036-4 8270 8 Butylbenzylphthalate 120 UE MSIMSD, BSIBSD
315 MWCS03I RlA 805036-4 8081 34 4,4'-DDT 71 E Continuing Calibration
315 MWCS03I RlA 805036-4 6010 58 Lead 1020 E Duplicate Analysis
315 MWCS031 RlARE 805036-4RE 8260 40 Tetrachloroethane 7.8 UR Excessive Dilution
315 MWCS031 RlARE 805036-4RE 8260 39 Ethyl benzene 7.8 UR Excessive Dilution
315 MWCS03 IRlARE 805036-4RE 8260 52 (m+p)-Xylene 7.8 UR Excessive Dilution
315 MWCS031 RlARE 805036-4RE 8260 41 o-Xylene 7.8 UR Excessive Dilution
315 MWCS03 1RlARE 805036-4RE 8260 49 1,3-Dichlorobenzene 7.8 UR Excessive Dilution
315 MWCS031 RlARE 805036-4RE 8260 50 1,4-Dichlorobenzene 7.8 UR Excessive Dilution
3\5 MWCS03\ RlARE 805036-4RE 8260 47 \,2-Dichlorobenzene 7.8 UR Excessive Dilution
315 MWCS03 I RlARE 805036-4RE 8260 38 1,2,4-Trichlorobenzene 20 UR Excessive Dilution
317 MWCS031RJA 805036-5 8270 26 Pvrene 1500 E MSIMSD, BSIBSD
317 MWCS031RJA 805036-5 8270 8 Burvlbenzvlphthalate 120 UE MSIMSD, BSIBSD
317 MWCS031RJA 805036-5 6010 58 Lead 36.8 E Duplicate Analysis
318 MWCS031R4A 805036-6 8270 26 Pyrene 100 E MSIMSD, BSIBSD
318 MWCS031R4A 805036-6 8270 8 Burvlbenzvlphthalate 98 UE MSIMSD, BSIBSD
318 MWCS031R4A 805036-6 6010 58 Lead 2 UE Duplicate Analysis
335 MWCS040RlA 805036-7 8270 26 Pyrene 910 E MSIMSD, BSfBSD
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Data Qualification Summary

Foster Wheeler Environmental Corporation
Middle Waterway Problem Area

October 14, 1998
Revision No. 1

I FW Sample/# I Sample to I Asse5sion Number I Method I FW Parameter /# I Target Analyte I Value I Flag I ReasoD I
335 MWCS040R2A 805036-7 8270 8 Butylbenzylphthalate 110 UE MSIMSD. BSIBSD
335 MWCS040R2A 805036·7 6010 58 Lead 52.1 E Duplicate Analysis
336 MWCS040RJA 805036-8 8270 26 Pyrene 73 E MSIMSD. BSIBSD
336 MWCS040RJA 805036-8 8270 8 Butylbenzylphthalate 100 UE MSIMSD. BSIBSD
336 MWCS040RJA 805036-8 6010 58 Lead 3 UE Duplicate Analysis

337 MWCS040R4A 805036-9 8270 26 Pyrene 4.6 E MSIMSD, BSIBSD
337 MWCS040R4A 805036-9 8270 8 Butylbenzylphthalate 92 UE MSIMSD. BSIBSD
337 MWCS040R4A 805036-9 6010 58 Lead 1.9 UE Duplicate Analysis

) ) )
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DATA ASSESSMENT SUMMARY

• Case/SAS 1'1"0.: Middle Waterway

SDG No.: 805036

Method: PSEP

No. of Samples: 2

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix Spikes/Duplicates 0 M 0 0 M 0 N/A

QC Samples (LCS, PVS) 0 0 0 0 0 0 N/A

Internal Standards X 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification X 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment X M 0 0 M 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Most data qualifiers involved MSIMSD and BSIBSD failures for Pyrene,
phthalates, and Lead.



Site Name: Middle Waterway

Type of Review: =--P=..SE==-P _

DATA EVALUATION SUMMARY
soc No. 805036

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: :-9 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 4 4 4/80 = 5.0%

SVOA 19 19 19/63 = 30.2%

PEST 1 I 1/45 = 2.2%

PCB 0 0/63 = 0%

METALS 9 9 9/207 = 4.3%

INORG 0 0/63 = 0%

Note Asterisk (oJ indicates additional exceedances of review cnteria. 0. Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

VOA 8 8 8/80 = 10.0%

SVOA 0 0/63 = 0%

PEST 0 0/45 = 0%

PCB 0 0163 = 0%

METALS 0 0/207 = 0%

INORG 0 0163 = 0%

Note Asterisk (0 J indicates additional exceedances of review criteria.

C\My Documentslwinword\QBD\DATAVALlfoster- Wheeler\Data Rejecuon Sumrnaryl80S036 drs.doc

) ) )
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Date of Sampling: May 12. 1998
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.....--.,

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size, data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.

Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWCS030R2A 805042-1 X X X X X X

MWCS030R3A 805042·2 X X X X X X

MWCS030S2A 805042·3 X X X X X X

MWCS027R2A 805042-4 X X X X X X

MWCS027R3A 805042·5 X X X X X X

MWCS027R4A 805042·6 X X X X X X
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Sample Laboratory

Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWCSOOIE 805042-7 X X X X X

MWCS026R2A 805042-8 X X X X X X

MWCS026R3A 805042·9 X X X X X X

MWCS026R4A 805042-10 X X X X X X

MWCS025R2A 805042-11 X X X X X X

MWCS025R3A 805042-12 X X X X X X

MWCS025R4A 805042-13 X X X X X X

MWC002E 805042-14 X X X X X

Key:

•
VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Triburyl Tin

•

Table 2: Data, Reviewer and Senior Reviewer

Analysis Matrix Data Package Reviewer Senior Reviewer

Volatile Organics Sediments 137 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Water 97 pages Thomas S. Davis Lorraine L. Davis

Semivolatile Organics Sediment 845 pages Thomas S. Davis Lorraine L. DaVIS

Pesticides Sediment 399 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 309 pages Thomas S. Davis
I

Lorraine L. Davis

Metals Water 236 pages Lorraine L. Davis Thomas S. Davis

Metals Sediment 150 pages Lorraine L. Davis Thomas S. Davis

lnorganics Sediment 49 pages Lorraine L. Davis Thomas S. DaVIS

TOC Sediment 26 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and 10 pages Lorraine L. Davis Thomas S. Davis
Sediment
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B. Chain-or-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The samples were taken on May 12, 1998 and received at the laboratory with a
temperature of II.S0C on May 12. It appears that the samples were transported
directly from the field to the laboratory, and may have not had sufficient time to
cool to 4 ± 2°C. A Corrective Action Form was generated stating that the
temperature of the samples was out of acceptance criteria of 4 ± 2°C, but there
was no indication that the client was notified of the incident. The impact on the
samples is negligible and no data qualifier flags are recommended.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805042
October 14, 1998

Page 5

C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

• All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

•
5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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6. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

Sample Nos. MWCS030R2A and MWCS030S2A were identified as field duplicates. All
analytes reported as non-detect and precision could not be calculated.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCl Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

II. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.
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•

•

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.
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D. Review of GCIMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

Except as noted below, all Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the
initial calibration and all dates of sample analysis. ,-----

3. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound list (TCl) analytes had Percent Relative Standard Deviations greater than that
allowed by the method and all System Performance Check Compounds (SPCC) and Calibration
Check Compounds (CCC) criteria were met.

Discussion: A number of target compounds had large percent differences on the continuing
calibration standards for analyses that were performed after June 5, 1998.
However, in this Sample Delivery Group (SDG), only a few high level target
compounds were reported from diluted samples after this date. None of the target
compounds that were reported after June 5, 1998 were associated with the
continuing calibration compounds that had large percent differences,

The Case Narrative noted that the continuing calibration for Acenaphthene was
out of criteria for diluted Sample Nos. MWCS027R4A and MWCS027R2A. The
laboratory reported n-Nitrosodiphenylamine only from the diluted sample analysis
and no data qualifier flags are recommended.
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•

•

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Bis(2-ethylhexyl)phthalate was detected in the method blank analyzed with this
SDG. The concentration of the compound was less than the reporting limit. The
laboratory has already flagged the samples appropriately with a "B" and no
additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: One acid fraction surrogate was out of criteria in the blank spike. No data flags
are recommended because the surrogates are acceptable in the samples.

The laboratory noted in the case narrative that Sample No. MWCS030R2A was
reanalyzed for poor surrogate recovery. The reanalysis was within criteria and the
laboratory properly reported only the reanalysis results.

Nitrobenzene-d, was out of criteria in the diluted analysis of four samples but the
undiluted sample surrogate results were acceptable. No data qualifier flags are
recommended.

6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec.) and relative percent
differences (RPD) were within laboratory or method criteria
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Associated Samples Analyte Affected Type of Deviation Flag

MWCS025R2A Benzyl Alcohol MSfMSD, BSIBSD 4.0 E

MWCS025R3A Benzyl Alcohol MSfMSD, BSIBSD 16UE

MWCS025R4A Benzyl Alcohol MSfMSD. BSIBSD 16UE

MWCS026R2A Benzyl Alcohol MSfMSD. BSIBSD 20UE

MWCS026R4A Benzyl Alcohol MSfMSD. BSIBSD 18 UE

MWCS027R2A Benzyl Alcohol MSfMSD. BSIBSD 24 UE

MWCS027R3A Benzyl Alcohol MSfMSD. BSIBSD 19UE

MWCS027R4A Benzyl Alcohol MSfMSD. BSIBSD 18 UE

MWCS030R2A Benzyl Alcohol MSfMSD. BSIBSD 2.9 E

MWCS030R3A Benzyl Alcohol MSfMSD. BSIBSD 1.6 E

MWCS030S2A Benzyl Alcohol MSfMSD. BSIBSD 2.7 E

Discussion: Benzyl Alcohol was out of criteria for both accuracy and precision in both the
MSIMSD and BSIBSD pair. All associated samples have been flagged as "E" or
"UE" for estimated.

A single blank spike or matrix spike for 2-Methylphenol. 4-Methylphenol.
Pentacholorophenol, 2.4-Dimethylpehnol, di-n-Butylphthalate, Pyrene and
Dimethylphthalate were out of criteria but all other accuracy measurements (e.g.,
other matrix spikes. other blank spikes. surrogates and calibration verifications)
are acceptable. and/or the percent recovery was within QAPP criteria. No data
qualifier flags are recommended.

7. Field Duplicates

Sample Nos. MWCS030R2A and MWCS030S2A were identified as field duplicates. Test
results were reviewed and. where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.
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•

MWCSOJORlA MWCS030S2A

AnaJyte InitiaJ ResuJt Duplicate ResuJt RPD

Phenol 75 71 5.5

Benzyl Alcohol 2.9 2.7 7.1

2-Methylphenol 22 18 20.0

4-Methylphenol 210 220 4.7

2,4-Dimethylphenol 50 60 18.2

Mean RPD, Acid Fraction 11.1

Standard Deviation 7.4

Naphthalene 4000 670 142.6

2-Methylnaphthalene 1200 220 138.0

Acenaphthylene 680 31 182.6

Acenaphthene 7200 360 181.0

Dibenzofuran 4800 280 178.0

Fluorene 12000 320 189.6

Phenanthrene 25000 600 190.6

Anthracene 4300 130 188.3

Fluoranthene 18000 390 191.5

Pyrene 12000 250 191.8

ButylbenzyJphthalate ND 4.4 NC

Benzo(a)anthracene 4500 80 193.0

Chrysene 4900 99 192.1

bis(2-EthyIhexyl)phthalate 46 23 66.7

Benzo( b)fluoranthene 4100 89 191.5

Benzot k)fluoranthene 4100 89 191.5

Benzo(a)pyrene 2400 44 192.8

Indeno( 12.3-cd)pyrene 1300 23 193.0

Dibenz<>(a.h)anthracene 590 12 192.0

Benzo(g.h.i )perylene 1600 27 193.4

Mean RPD, BIN Fraction 177.9

Standard Deviation 31.4

Key:

Except as noted below, all internal standard areas were within the required control limits.

8. Internal Standards Performance for Samples

•
ND Not Detected NC Not Calculable
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Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for the Base/Neutral analyses of Sample Nos. MWCS030R2A,
MWCS025R2ARE, and MWCS027R2ARE. The reviewer concurs that the
corrective action (e.g., re-analysis or using results from a different dilution) was
appropriate, and no data qualifier flags are recommended.

9. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.

Discussion: The laboratory noted that Benzo(b)fluoranthene and Benzo(h)fluoranthene could
not be adequately resolved. The results are a summation of the two analytes.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request clarification on RPD calculations. This was followed up by
fax notes, copies of which are appended to this validation report.

.~.
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•

•

14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081 A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target ~.

Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria at several times during
the analysis. However, no data qualifier flags are recommended because either
the continuing calibration check was high and the associated samples were non
detect, or all quantitation was performed from the second column which had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recovery for Decachlorobiphenyl for Sample No. MWCS030S2A
was out of criteria on one column, but per Functional Guideline and the
referenced method, no data flags are required unless two surrogates are out of
criteria.

5. Matrix Spike/Matrix Spike Duplicates

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWCS030R2A and MWCS030S2A were identified as field duplicates. Test
results were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCSOJORlA MWCSOJOS2A

Analyte Initial Result Duplicate Result RPD

4,4'-DDE 8.2 9.6 15.7

Key:

NO Not Detected NC Not Calculable

7. TeL Compound Identification

All TeL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Discussion: On the analysis of May 26, 1998, the reviewer noted some retention time drift
from the initial calibration, most likely due to colwnn loading, colwnn age, and/or
colwnn maintenance (clipping). However, based upon the daily calibration
checks and surrogates, the reviewer concurs with the laboratory's identification of

• the target analytes.
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8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards or external
standardization. Reporting limits have been correctly adjusted for dilutions and extraction
amounts.

The reporting limits meet requirements of the contract.

Discussion: The laboratory noted that the positive hits for MWCS030R2A, MWCS030S2A
and MWCS027R2A exceeded the CLP criteria of 25% difference for quantitation
on two columns and has already flagged the results. These results are within the
40% difference criterion recommended by EPA Method 8000B and the laboratory
has reported the higher of the two results appropriately. No additional qualifier
flags are recommended.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDT/Endrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

None.

11. Other Comments

None.
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12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of Polychlorinated Biphenyl Analysis by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate (Tetrachloro-m-xylene) was out of criteria
for several samples, but per Functional Guidelines and the referenced method, no
data flags are required unless two surrogates are out of criteria.

,..-....,
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5. Matrix Spike/Matrix Spike Duplicates

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWCS030R2A and MWCS030S2A were identified as field duplicates. Test
results were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCS030R2A MWCS030S2A

Analyte Initial Result Duplicate Result RPD

Aroclor 1260 ND 67 NC

Key:

ND Not Detected NC Not Calculable

7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Analyte Affected

Aroclor 1016 and 1242

Type of Deviation

Unresolved Substances

Flag

76 C

•

Discussion: The reviewer noted some retention time drift from the initial calibration, most
likely due to column loading, column age. and/or column maintenance (clipping).
However. based upon the daily calibration checks and surrogates, the reviewer
concurs with the laboratory's identification of the target analytes.

For Sample No. MWCS025R2A, the laboratory reported a positive hit for Aroclor
1016 and Aroclor 1242, stating that the chromatographic pattern of the two
aroclors cannot be distinguished. The reviewer concurs that the hit of 76 ug/Kg is
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Aroclor 1016. Chromatograms of Aroclor 1242 were requested from the lab and
the reviewer also confirms that, given the labs operating conditions, that the two
aroclors cannot be adequately separated and a data qualifier flag of "C" is applied,
reflecting that the two mixtures cannot be resolved.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services
Laboratory during the data validation process to request a fax copy of a mid-range standard for
Aroclor 1242. This was followed up by fax notes. copies of which are appended to this
validation report.

11. Other Comments

The laboratory should perform maintenance on the gas chromatograph used for PCB analysis so
that minor. yet significant peaks could be used to distinguish Aroclor 1016 from Aroclor 1242.
Alternate peaks could be used to differentiate and quantitate both PCBs.
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12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of .----.
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix SpikefMatrix Spike Duplicate

Except as noted below, matrix spikes and duplicates were analyzed as required by the referenced
method and all percent recoveries and relative percent differences were within laboratory or
method criteria.

Associated Samples Compound Affected Type of Deviation Flag

MWCS025R2A Antimony Matrix Spike 6.0 E

MWCS025R3A Antimony Matrix Spike 3.4 UG

MWCS025R4A Antimony Matrix Spike 3.4 UG

MWCS026R2A Antimony Matrix Spike 4.1 UG

MWCS026R3A Antimony Matrix Spike 3.7 UG

MWCS026R4A Antimony Matrix Spike 3.4 UG

MWCS027R2A Antimony Matrix Spike 467 E

MWCS027R3A Antimony Matrix Spike 3.6 UG

MWCS027R4A Antimony Matrix Spike 3.7 UG

MWCS030R2A Antimony Matrix Spike 4.6 UG

MWCS030R3A Antimony Matrix Spike 3.2 UG

MWCS030S2A Antimony Matrix Spike 4.2 UG

Discussion: Antimony was out of CLP and PSEP criteria, but within the laboratory's internal
QC criteria for the matrix spike sample at 26.5%. All associated samples with
positive results have been flagged as "E" for estimated and all non-detects have
been flagged with "G" to indicate the value is greater than the minimum shown.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.
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9. Field Duplicates

Sample Nos. MWCS030R2A and MWCS030S2A were identified as field duplicates. Test
results were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCS030RlA MWCS030S2A

Analyte Initial Result Duplicate Result RPD

Arsenic 7.4 5.6 27.7

Cadmium 0.90 0.88 2.2

Copper 95.1 88.8 6.9

Lead 62.9 68.4 8.4

Mercury 0.64 0.61 4.8

Nickel 12.5 12.5 0.0

linc 76.2 82.5 7.9

Mean RPD 8.3

Standard Deviation 9.1

Key:

ND Not Detected NC Not Calculable

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
noted below, no errors in accuracy were found.

Associated Samples Compound Affected Type of Deviation Flag

MWCS027R3A Mercury Calculation Error O.~O

Discussion: Calculation errors were found in determining the final results from percent
moisture corrections. dilutions, the amount of sample taken through preparation.
The corrected value is listed in the summary table and on the laboratory final
report form.
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11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results .
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H. Review of Inorganic Analyses
Sulfide, Ammonia, TOC, Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes and matrix duplicates were analyzed as required by the referenced method and all
percent recoveries and relative percent differences were within laboratory or method criteria.
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6. Field Duplicates

Sample Nos. MWCS030R2A and MWCS030S2A were identified as field duplicates. Test
results were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were' reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCSOJORlA MWCS030S2A

Analyte Initial Result Duplicate Result RPD

Total Organic Carbon 32600 29600 9.6

Percent Moisture (Multichem Lab) 43 37 15.0

Total Solids (CAS Lab) 60.3 62.4 3.4

Ammonia 109 99.2 9.4

Sulfide 657 620 5.8

Mean RPD 8.7

Standard Deviation 4.4

Particle Size

Gravel 3.6 9.4 89.2

Sand 16.1 16.4 1.8

Silt 59.7 56.0 6.4

Clay 20.6 18.3 11.8

Sum of Grain Size Distribution 100 100.1

Mean RPD 27.3

Standard Deviation u.s

Key:

NO Not Detected NC Not Calculable

•

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found .
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8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

None.

13. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G Value greater than minimum shown

K = Detected at less than the maximum shown

L Value less than the maximum shown

M = Value is a mean

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U = Undetected at the detection limit shown

Z = Blank corrected
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Foster Wheeler Environmental Corporation
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Revision No. 1

I FWSampieN I Sample ID I Assession Number I Method I FW Parameter N I Target Analyte I Value I Flag I Reason I
310 MWCS030R1A 805042-1 8270 7 Benzyl Alcohol 2.9 E MSIMSD, BSIBSD
310 MWCS030R1A 805042-1 6010 54 Antimony 4.6 UG Matrix Spike
297 MWCS026R4A 805042-10 8270 7 Benzyl Alcohol 18 E MSIMSD, BSIBSD
297 MWCS026R4A 805042-10 6010 54 Antimony 3.4 UG Matrix Spike
288 MWCS025R1A 805042-11 8270 7 Benzyl Alcohol 4.0 E MStMSD, BSIBSD
288 MWCS025R1A 805042-11 8082 88 Aroclor 1016 76 C Unresolved Substances
288 MWCS025R1A 805042-11 6010 54 Antimony 6 E Matrix Spike
289 MWCS025RJA 805042-12 8270 7 Benzyl Alcohol 16 E MSIMSD, BSIBSD
289 MWCS025RJA 805042-12 6010 54 Antimony 3.4 UG Matrix Spike
290 MWCS025R4A 805042-13 8270 7 Benzyl Alcohol 16 E MSIMSD, BSIBSD
290 MWCS025R4A 805042-13 6010 54 Antimony 3.4 UG Matrix Spike
311 MWCS030RJA 805042-2 8270 7 Benzyl Alcohol 1.6 E MSIMSD, BSIBSD
311 MWCS030RJA 805042-2 6010 54 Antimony 3.2 UG Matrix Spike
312 MWCS030S2A 805042-3 8270 7 Benzyl Alcohol 2.7 E MSIMSD, BSIBSD
312 MWCS030S2A 805042-3 6010 54 Antimony 4.2 UG Matrix Spike
300 MWCS027R1A 805042-4 8270 7 Benzyl Alcohol 24 E MSIMSD, BSIBSD
300 MWCS027R2A 805042-4 6010 54 Antimony 467 E Matrix Spike
301 MWCS027RJA 805042-5 8270 7 Benzyl Alcohol 19 E MSIMSD, BSIBSD
301 MWCS027RJA 805042-5 6010 54 Antimony 3.6 UG Matrix Spike
301 MWCS027RJA 805042-5 7471 59 Mercury 0.2 Calculation Error
302 MWCS027R4A 805042-6 8270 7 Benzyl Alcohol 18 E MSIMSD, BSIBSD
302 MWCS027R4A 805042-6 6010 54 Antimony 3.7 UG Matrix Spike
296 MWCS026RJA 805042-7 6010 54 Antimony 3.7 UG Matrix Spike
295 MWCS026R1A 805042-8 8270 7 Benzyl Alcohol 20 E MSIMSD, BSIBSD
295 MWCS026R1A 805042-8 6010 54 Antimony 4.1 UG Matrix Spike
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805042

Method: PSEP

No. of Samples: 14

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GeIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 X 0 0 X 0 N/A

QC Samples (LCS. PYS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 X 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment 0 X 0 0 X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Most data qualifiers involved MSIMSD and BS/BSD failures for Benzyl
Alcohol and Antimony. One PCB result was flagged for having an unresolved substance
present.



Site Name: Middle Waterway

Type of Review: =-.P=SE=P'-- _

DATA EVALUATION SUMMARY
SDG No. 805042

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: -=-14~ _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analvtes # in all Samples

VOA 0 0/112 :: 0%

SVOA 11 II 11/220 :: 5.0%

PEST 0 0/70 :: 0%

PCB I I 1/98 = 1.0%

METALS 12 1** 13 13/322 :: 4.0%

(NORG 0 0/98 = 0%

Note Astensk (", rndicates addmonal exceedances of review cruena •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Iiolding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejectedffotal #
Time Standard Analytes in all Samples

VOA 0 O/l12 :: 13%

SVOA 0 0/220 :: 0%

PEST 0 0/70 :: 0%

PCB 0 0/98 :: 0%

METALS 0 0/322 :: 0%

INORG 0 0/98 = 0%

C.\My Documenls\wlllword\QBD\DATA VAL\FoSler- Wheeler-Data Rejecnon Summary\805042 drs. doc

) ) )
"
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Reviewed and Approved,

Thomas S. Davis, Principal Date
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Nwnber 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

.~.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table 1. The data packages size. data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWCS037R2A 805047·1 X X X X X X

MWCS037R3A 805047·2 X X X X X

MWCS037R4A 805047-3 X X X X X X

MWCS024R2A 805047-4 X X X X X X

MWCS024R3A 805047·5 X X X X X X

MWCS003E 805047-6 X X X X X

•
Key:

VOA
SV
PEST
PCB
MET
INORG =
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. Grain Size
Tributyl Tin

Table 2: Data, Reviewer and Senior Reviewer

•

Analysis Matrix Data Package Reviewer Senior Reviewer

Volatile Organics Sediments 77 pages Debbie Copsey Lorraine L Davis

Sernivolatile Organics Water 89 pages Thomas S. Davis Lorraine L Davis

Semivolatile Organics Sediment 499 pages Thomas S. Davis Lorraine L Davis

Pesticides Sediment 346 pages Thomas S. Davis Lorraine L Davis

PCBs Sediment 261 pages Thomas S. Davis Lorraine L Davis

Metals Water 231 pages Lorraine L. Davis Thomas S. Davis

Metals Sediment 150 pages Lorraine L. Davis Thomas S. Davis

lnorganics Water and 50 pages Lorraine L. Davis Thomas S. Davis
Sediment

TOC Sediment 23 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and 6 pages Lorraine L. Davis Thomas S. Davis
Sediment
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B. Chain-or-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The samples were taken from May 11 to May 13, 1998 and were sent to
MultiChem Analytical Services with a chain-of-custody marked "Hold". The
times relinquished and received do not match by five minutes (May 12 at 1745 vs.
May 12 at 1750). Foster Wheeler has stated that this is due to differences in
personal watches and clocks, and the time taken to complete the laboratory's
paperwork, and that the samples were proper custody during this time. These
samples were received back by Mark Otten of Foster Wheeler on May 13, 1998 at
0950 from the laboratory, which did not sign the form to relinquish the samples.

A second set of custody forms lists these samples as being received at the
laboratory a second time with a temperature of 13.3°C on May 13 at 1430. A
Corrective Action Form was generated stating that the temperature of the samples
was out of the acceptance criteria of 4 ± 2°C, but there was no supervisory
review/signature on the form, nor is there any indication that the client was
notified of the incident. Foster Wheeler has investigated this issue and has stated
that the elevated temperature was due to subsampling and sample splitting on
May 13, and that the samples had not had time to chill prior to the laboratory
receiving them. It is the reviewer's opinion that the impact on the samples of the
temperature exceedence is negligible and no data qualifier flags are recommended

Sample No. MWCS025R3A was received with the samples that were logged into
the laboratory as Sample Delivery Group (SDG) No. 805042 but was reported
with this SDG. All QC associated with this sample was reviewed and any
comments regarding this sample are included in this report.
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c. Review of GCIMS Volatiles Analyses
EPA Method 8270B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found, All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

4. Blanks and Checks for Contamination

lnstrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.
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•

B. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.
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D. Review of GelMS Semi-Volatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Benzoic Acid and BisO-ethylhexyl)phthalate were detected in the method blank.
When using Functional Guidelines and CLP data qualifier flags, the "5 times"
rule would apply. However, PSEP guidelines call for only flagging the affected
compounds with a "B" to indicate presence of the compound in the blank, which
the laboratory has done appropriately.
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec.) and relative percent
differences (RPD) were within laboratory or method criteria

•
Discussion: The percent recovery for Dimethylphthalate was out of criteria for the blank

spike/blank spike duplicate (BSIBSD). Since all other measurements (e.g., matrix
spikes, surrogates and calibration verifications) are acceptable and no data
qualifier flags are recommended.

Several analytes were out of criteria for accuracy or precision on one of matrix
spikes, matrix spike duplicates, blank spike or blank spike duplicate but all other
accuracy measurements (e.g., matrix spikes, surrogates and calibration
verifications) are acceptable and no data qualifying flags are recommended.

•

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.
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Associated Samples

IMWCS037R3A

IAnalyte Affected

I Chrysene

ITypeof Deviation

IMass Spectra

IFlag

1
3.8 U

Discussion: On Sample No. MWCS037R3A, Chrysene has a poor spectral fit and has been
revised as a non-detect.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services on
August 4, 1998 during the data validation process to request a copy of the continuing calibration.
This was followed up by fax notes, copies of which are attached to this validation report. The
telephone call also included a discussion of apparent errors in the calculation of RPD the Form
Ills for MSfMSD and BSIBSD, in discussion, it was found that the lab was calculating the
values correctly.

14. Other Comments

None. -r:-.
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•

•

15. Data Use and Overall Assessment

The data, as qualified, is acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are swnrnarized at the end of this report .
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 808IA

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RSD) greater than
that allowed by the method.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS024R2A 4.4'·DDE Continuing Calibration liE

Discussion: A continuing calibration check for the Target Compound List (TCl) 4,4 '-DOE
for Sample No. MWCS024R2A had percent differences greater than the
acceptance criteria on both columns and the associated results have been flagged
with a "E" for estimated. In Section 8 of this report, this value was revised due to
a calculation error.

3. Blanks and Checks for Calibration

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

-r>.
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•

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recoveries for one surrogate on one column for several samples were
out of criteria, but per Functional Guidelines and the referenced method, no data
flags are required unless both surrogates are out of criteria.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Discussion: On the analysis of May 26, 1998, the reviewer noted some retention time drift
from the initial calibration, most likely due to column loading, column age, and/or
column maintenance (clipping). However, based upon the daily calibration
checks and surrogates, the reviewer concurs with the laboratory's identification of

.the target analytes.
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8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards or external
standardization. Reporting limits have been correctly adjusted for dilutions and extraction
amounts,

The reporting limits meet requirements of the contract.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS024R2A 4,4'-DDE Calculation Error lIE

Discussion: On the positive hits for MWCS024R2A for 4,4'-DDE, the percent difference
between the primary and confirmatory columns was greater than 40% and the lab
reported the lower of the two values. In accordance with EPA Method 8000B,
Section 7.10.4.2, the report is revised to use the higher value. In Section 2 of this
report, the results have already been flagged "E" for estimated.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTIEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.
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•

12. Data Use and Overall Assessment

The data, as qualified, is acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results .
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I~'.

F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound list (TCl) analytes had .r>.

Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Calibration

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate on one column for several samples were
out of criteria, but per Functional Guidelines and the referenced method, no data
flags are required unless both surrogates are out of criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Discussion: The reviewer noted some retention time drift from the initial calibration, most
likely due to column loading, column age, and/or column maintenance (clipping).
However. based upon the daily calibration checks and surrogates, the reviewer
concurs with the laboratory's identification of the target analytes.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTfEndrin breakdown for the initial calibration and all dates
of analysis.
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10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention ofthe reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes and duplicates were analyzed as required by the referenced
method and all percent recoveries and relative percent differences were within laboratory or
method criteria.

Associated Samples Compound Affected Type of Deviation Flag

MWCS037R2A Antimony Matrix Spike 3.5 ua
MWCS037R3A Antimony Matrix Spike 3.4 UG

MWCS037R4A Antimony Matrix Spike 3.7UG

MWCS024R2A Antimony Matrix Spike 4.QUG

MWCS024R3A Antimony Matrix Spike 3.6UG

Discussion: Antimony was out of CLP and PSEP criteria, but within the laboratory's internal
QC criteria for the matrix spike sample at 26.5%. All non-detects have been
flagged with "G" to indicate the reporting limit is greater than the minimum
shown.

Lead was out of criteria for precision n the duplicate sample analysis. The
original result was less than five-times the reporting limit and the duplicate result
was slightly greater than five-times the reporting limit. The laboratory has
already flagged these results and no additional data qualifier flags are
recommended.

'~"

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted five-fold and were within criteria required by the referenced method.
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9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found.

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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I. Review of Inorganic Analyses
Sulfide, Anunonia, TOC, and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: There is a calculation error for the Percent Recovery for Sulfide. The correct
Percent Recovery is 72%, as opposed to the 74% reported. The laboratory has
been asked to correct the report and reissue the corrected page directly to Foster
Wheeler, Inc.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria. including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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5. Precision and Accuracy

Matrix spikes and matrix duplicates were analyzed as required by the referenced method and all
percent recoveries and relative percent differences were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found .

8. Laboratory Contact

Kim Lofgren at MultiChem Analytical Services was requested to reissue a corrected matrix spike
recovery report for Sulfide directly to Foster Wheeler. This was followed up by fax notes, copies
of which are attached to this validation report.

9. Other Comments

None:

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary

•
Foster Wheeler Environmental Corporation

Middle Waterway Problem Area
October 14, 1998

Revision No. I

FWSampleN Sample ID AnessioD Number Metbod FW Parameter II Target ADalvte Value Flag HeaSOD

327 MWCS037R2A 805047·1 6010 54 Antimony 3.5 UG Matrix Spike
328 MWCS037RJA 805047-2 8270 9 Chrysene 3.8 U Mass Spectra
328 MWCS037RJA 805047-2 6010 54 Antimony 3.4 UG Matrix Spike
329 MWCS037R4A 805047-3 6010 54 Antimony 3.7 UG Matrix Spike

Continuing Calibration,
284 MWCS024R2A 805047-4 8081 33 4,4'-DDE 11 E Calculation Error
284 MWCS024R2A 805047-4 6010 54 Antimony 4 UG Matrix Spike
285 MWCS024RJA 805047-5 6010 54 Antimony 3.6 UG Matrix Spike
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805047

Method: PSEP

No. of Samples: Q

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Com.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 0 0 0 X 0 N/A

QC Samples (LCS, PVS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment 0 0 0 0 X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Most data qualifiers involved MSIMSD and BSIBSD failures for Antimony.
One result for Chrysene and one result for 4,4'-DDE were revised due to spectral interpretation
and a calculation error, respectively.



Site Name: Middle Waterway
Type of Review: =--P::::..SE=-P _

DATA EVALUATION SUMMARY
SOC No. 805047

Date: October 14, 1998

Lab Name: MultiChem Analytical
Number of Samples: .=.6 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 0 0/48 = 0%

SVOA I I 11103 = 0.9%

PEST 1 1 1/30 = 3.3%

PCB 0 0/42 = 0%

METALS 5 5 5/138 = 3.6%

INORG 0 0/28 = 0%

Note: Asterisk (.) indicates additional exceedances of review criteria. •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

VOA 0 0/48 = 0%

SVOA 0 0/103 = 0%

PEST 0 0/30 = 0%

PCB 0 0/42 = 0%

METALS 0 0/138 = 0%

INORG 0 0/28= 0%

Note Asterisk (Olllld,cates addruonal exceedances of review Criteria

C \My [)ocumentslwlnword\QRDillA TAVAL\Fostel- WheelerlData Rejecuon Summaryl80S047 drs doc

) ) )
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Reviewed and Approved,

Thomas S. Davis. Principal Date
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Laboratory Sciences. Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", as revised,
1994; "Functional Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994;
and "Recommended Protocols for Measuring Selected Environmental Variables in Puget
Sound", May 1997; or using criteria listed in the method referenced. Data may be qualified for
any of several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size, data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWSS035Rl 805052-1 X X X X X X

MWSS029Rl 805052-2 X X X X X X

MWSS030Rl 805052-3 X X X X X X

MWSS03IRI 805052-4 X X X X X X

MWSS028Rl 805052-5 X X X X X X

MWSS040Rl 805052-6 X X X X X X

MWSS034Rl 805052-7 X X X X X

Key:

•
VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Tributyl Tin

Table 2: Data, Reviewer and Senior Reviewer

•

Analysis Matrix Data Package Reviewer Senior Reviewer

Volatile Organics Sediment 137 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Sediment 735 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 479 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 303 pages Thomas S. Davis Lorraine L. Davis

Metals Sediment 255 pages Lorraine L. Davis Thomas S. Davis

Inorganics Sediment 65 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 31 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and 8 pages Lorraine L. Davis Thomas S. Davis
Sediment



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805052
October 14, 1998

Page 4

B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: There is a break in chain-of-custody for samples marked for TBT. MultiChem
Analytical Services relinquished the samples on May 14, 1998 at 0700 and the
samples were received by Steven R. Hoffman at Columbia Analytical Services on
May 14, 1998 at 0857.

Foster Wheeler has investigated this issue and the sample shipping codes are on
file with MultiChem and Federal Express. No further action is required.

Columbia Analytical Services, Inc. received two bottles with no identification
tags and did not receive a sample bottle for ammonia for Sample No.
MWSS034Rl. The laboratory noted the anomalies on a Cooler Receipt and
Preservation Form but does not indicate there was a resolution to the anomalies.

Foster Wheeler reports that the two bottles were disposed of at Columbia
Analytical and a replacement bottle was shipped from MultiChem to Columbia
Analytical with the appropriate documentation. No further action is required.
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C. Review of GC/MS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

•

. ted Samples

MWSS034RI

Analyte Affected

Tetrachloroethene

Ethylbenzene

m-,p-Xylene

o-Xylene

IJ-Dichlorobenzene

lA-Dichlorobenzene

1.2-Dichlorobenzene

1.2A-Trichlorobenzene

Type of Deviation

Holding time

Flag

3.6 UE

3.6 UE

3.6 UE

3.6 UE

3.6 UE

3.6 UE

3.6 UE

9.1 UE

•

Discussion: The analysis of Sample No. MWSS034Rl exceeded the holding time by five
days. All associated results have been flagged with "E" or "UE" for estimated.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TeL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.
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,-

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria. /~

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TeL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

~.
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11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no written or verbal contact with the laboratory.

• 14.

None.

Other Comments

•

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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D. Review of GCIMS Semi-Volatiles Analyses
Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

Except as noted below, all Decafiuorotriphenylphosphine (DFTPP) tune criteria were met for the
initial calibration and all dates of sample analysis. All Decafiuorotriphenylphosphine (DFTPP)
tune criteria were met for the initial calibration and all dates of sample analysis.

Discussion: The matrix spike duplicate that was performed on Sample No. MWSS034R I was
analyzed ten minutes after the 12 hour tuning clock had expired. This is a quality
control check sample and it is the reviewer's judgment that a data qualifier flag is
not warranted.

3. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration quality control criteria were met. No
Target Compound List (TCL) analytes had Percent Relative Standard Deviations (%RSD)
greater than that allowed by the method and all System Performance Check Compounds (CCC)
criteria were met.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS034Rl Benzyl Alcohol Continuing Calibration 8.4 E

MWSS029Rl Indeno( 1.2.3-cd) pyrene Continuing Calibration 350 E

MWSS029Rl Dibenzo(a, h)anthracene Continuing Calibration 33UE

MWSS029Rl Benzo(g, h. i)perylene Continuing Calibration 360 E

MWSS030Rl Indeno( 1.2.3-cd)pyrene Continuing Calibration 300 E

MWSS030Rl Dibenzo(a. h)anthracene Continuing Calibration 35 UE
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Associated Samples Analyte Affected Type of Deviation Flag

MWSS030Rl Benzo(g, h, i)perylene Continuing Calibration 290E

MWSS028Rl Indeno( l.2.3-cd}pyrene Continuing Calibration 240E

MWSS028Rl Dibenzo(a, h)anthracene Continuing Calibration 64E

MWSS028Rl Benzo(g, h, i)perylene Continuing Calibration 250 E

MWSS034Rl Indeno( 1.2,3-cd}pyrene Continuing Calibration 270 E

MWSS034Rl Dibenzo(a. h)anthracene Continuing Calibration 61 E

MWSS034Rl Benzo(g, h, i)perylene Continuing Calibration 270 E

•

Discussion: The continuing calibration checks for Benzyl Alcohol, which was associated with
Sample No. MWSS034RI and Indeno(1,2,3-cd)pyrene, Dibenzo(a,h)anthracene
and Benzo(g,h,i)perylene associated with Sample Nos. MWSS029Rl,
MWSS030Rl, MWSS028Rl and MWSS034RI had percent differences greater
than the acceptance criteria and the associated results have been flagged with a
"E" or "UE" for estimated.

Several continuing calibration checks were out of criteria at several times during
the analysis. However, no data qualifier flags are recommended because either
the continuing calibration check was high and the associated samples were non
detect, or all quantitation was performed from the second column which had
acceptable results.

•

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Bis(2-Ethylhexyl)phthalate was detected in a method blank analyzed with this
SDG. The concentration of the compound was less than the reporting limit. The
laboratory has already flagged the samples appropriately with a "B" and no
additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate was out of criteria on one column for
several samples, but per Functional Guidelines, no data flags are required unless
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both surrogates are out of criteria. In addition, the surrogates on the other column
were acceptable.

The case narrative discussed the use of a secondary ion to quantitate
Nitrobenzene-de. The reviewer concurs that this quantitation was performed
appropriately.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS035RI Benzyl Alcohol MSIMSD & BSIBSD 4.3 E

MWSS029RI Benzyl Alcohol MSIMSD & BSIBSD 7.9E

MWSS030RI Benzyl Alcohol MSIMSD & BSIBSD 7.5 E

MWSS031RI Benzyl Alcohol MSIMSD & BSIBSD HE

MWSS028RI Benzyl Alcohol MSIMSD & BSIBSD 2.0E

MWSS034RI Benzyl Alcohol MSIMSD & BSIBSD 8.4E

MWSS034RI 2.4-Dimethylphenol MSIMSD & BSIBSD 7.4 E

MWSS034RI Phenol MSIMSD 620E

MWSS034RI Naphthalene MSIMSD 290E

MWSS034RI Phenanthrene MSIMSD 1200 E

MWSS034RI Fluoranthene MSIMSD 1500 E

MWSS034RI Pyrene MSIMSD 1700 E

MWSS034RI Benzo( a)anthracene MSIMSD 750 E

MWSS034RI Chrysene MSIMSD 800 E

MWSS034RI bis(2-Ethylhexyl)phthalate MSIMSD 500 E

MWSS034RI Benzo(ajpyrene MSIMSD 720 E

MWSS034RI Benzotg.h.!jperylene MSIMSD 270 E

Discussion: Benzyl Alcohol and 2,4-Dimethylphenol were out of criteria for both accuracy
(percent recovery) and precision (%RPD) for both the MSIMSD and BSIBSD
pair. All samples from the May 18 and June 3 extraction batches have been
flagged as "E" or "UE" for estimated for Benzyl Alcohol. One sample extracted
on June 3 have been flagged "E" for estimated for 2,4-Dimethylphenol.

Phenol, Naphthalene, Phenanthrene, Fluoranthene, Pyrene, Crysene, bis(2
Ethylhexyljphthalate, Benzo(a)anthracene, Benzo(a)pyrene and Benzo(g,h,i)
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•

•

perylene was out of criteria for both accuracy (percent recovery) and precision
(%RPD) for the MSIMSD pair that was done on June 3. Only the results for these
compounds spiked in Sample No. MWSS034Rl have been flagged with a "E" or
"DE" for estimated because all other quality control measurements (surrogates,
BSIBSD) were acceptable.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

Discussion: The laboratory noted in their Case Narrative that the internal standards were out
of criteria for the Base/Neutral analyses of Sample Nos. MWSS029RI,
MWSS03lRI and MWSS034RI RE. The reviewer concurs that the corrective
action was appropriate, and no data qualifier flags are recommended.

9. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.

Discussion: The laboratory noted that Benzo(b)fluoranthene and Benzo(h)fluoranthene could
not be adequately resolved. The results are a summation of the two analytes.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards, quantitation ion. and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.
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13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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•

•

E. Review of Pesticides by Gas Chromatography
EPA Method 808lA

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria at several times during
the analysis. However, no data qualifier flags are recommended because either
the continuing calibration check was high and the associated samples were non
detect, or all quantitation was performed from the second column which had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicate

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material. ~,

Discussion: On the analyses of May 18, 1998 and June 5, 1998, the reviewer noted some
retention time drift from the initial calibration, most likely due to column loading,
column age, and/or column maintenance (clipping). However, based upon the
daily calibration checks and surrogates, the reviewer concurs with the laboratory's
identification of the target analytes.

8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the
standardization.
amounts.

correct calculations using appropriate internal standards or external
Reporting limits have been correctly adjusted for dilutions and extraction

The reporting limits meet requirements of the contract.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS029Rl 4,4'·DDT Calculation Error 30 E

MWSS031Rl 4.4·-DDE Calculation Error 93 E
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•

•

Discussion: The laboratory noted that the positive hits for MWSS029RI for 4,4'-DDT and
MWSS031RI for 4,4'-DDT, the percent recovery was greater than 40% and the
lab reported the higher of the two values. In accordance with EPA method
8000B, Section 7.1004.2, the report is revised to use the higher value. In section 2
of this report, the results have already been flagged "E" for estimated.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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F. Review of PCBs by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL) .----
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.
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•

6. Field Duplicate

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDT/Endrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

U1. Other Comments

None.
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12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

•

•

l. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: There were analyst notations on the raw data that were not initialed and dated.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met. including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes and duplicates were analyzed as required by the referenced
method and all percent recoveries and relative percent differences were within laboratory or
method criteria.

Associated Samples Compound Affected Type of Deviation Flag

MWSS028RI Antimony Matrix Spike 3.7UG

MWSS029RI Antimony Matrix Spike 6.1 G

MWSS030RI Antimony Matrix Spike 5.8UG

MWSS03lRI Antimony Matrix Spike 6.8UG

MWSS034Rl Antimony Matrix Spike 4.6UG

MWSS035RI Antimony Matrix Spike 5.0UG

Discussion: Antimony was out of CLP and PSEP criteria, but within the laboratory's internal
QC criteria for the matrix spike sample at 26.5%. All associated samples with ,~

positive results have been flagged as "E" for estimated and all non-detects have
been flagged with "G" to indicate the value is greater than the minimum shown.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted five-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.
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10. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found.

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

•
None.

13. Data Use and Overall Assessment

•

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Sulfide, Ammonia, TOC, and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

.~.
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6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The [mal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
noted below, no errors in accuracy were found.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

• 9.

None.

Other Comments

•

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G Value greater than minimum shown

K = Detected at less than the maximum shown

• L

M

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary
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Revision No. I

I FW Sample II I Sample ID I Asaessiou Number I Method I FW Parameter II I Target Aoalyte I Value I Flag I Reasoo I
325 MWSS035RI 805052-1 8270 7 Benzyl Alcohol 4.3 E MS/MSD & BSIBSD
325 MWSS035RI 805052-1 6010 54 Antimony 5 UG Matrix Spike
309 MWSS029RJ 805052-2 8270 18 lndeno( I,2,3-cd)pyrene 350 E Continuing Calibration
309 MWSS029RI 805052-2 8270 12 Dibenzo( a,h)anthracene 33 E Continuing Calibration
309 MWSS029RI 805052-2 8270 4 Benzoig.h.ijperylene 360 E Continuing Calibration
309 MWSS029RI 805052-2 8270 7 Benzyl Alcohol 7.9 E MS/MSD & BSIBSD
309 MWSS029RI 805052-2 8081 34 4,4'-DDT 30 Calculation Error
309 MWSS029RI 805052-2 6010 54 Antimony 6.1 G Matrix Spike
313 MWSS030RI 805052-3 6010 54 Antimony 5.8 UG Matrix Spike
313 MWSS030Rl 805052-3 8270 18 lndeno( I ,2,3-cd)pyrene 300 E Continuing Calibration
313 MWSS030RI 805052-3 8270 12 Dibenzo(a,h)anthracene 35 E Continuing Calibration
313 MWSS030RI 805052-3 8270 4 Benzo( R,h,i)perylene 290 E Continuing Calibration
313 MWSS030RI 805052-3 8270 7 Benzyl Alcohol 7.5 E MS/MSD & BSIBSD
319 MWSS031Rl 805052-4 8270 7 Benzyl Alcohol 3.8 E MS/MSD & BSIBSD
319 MWSS031RI 805052-4 8081 33 4,4'-DDE 93 Calculation Error
319 MWSS031RI 805052-4 6010 54 Antimony 6.8 UG Matrix Spike
307 MWSS028RI 805052-5 8270 18 lndeno(l,2,3-cd)Pyrene 240 E Continuing Calibration
307 MWSS028RI 805052-5 8270 12 Dibenzo(a.h )anthracene 64 E Continuing Calibration
307 MWSS028RI 805052-5 8270 4 Benzo(g,h,i)perylene 250 E Continuing Calibration
307 MWSS028RI 805052-5 8270 7 Benzyl Alcohol 2.0 E MS/MSD & BSIBSD
307 MWSS028RI 805052-5 6010 54 Antimony 3.7 UG Matrix Spike
323 MWSS034RI 805052-7 8270 71 2-Methylnaphthalene 290 E MS/MSD
323 MWSS034RI 805052-7 8270 23 Phenanthrene 1200 E MSIMSD
323 MWSS034RI 805052-7 8270 16 Fluoranthene 1500 E MS/MSD
323 MWSS034RI 805052-7 8270 26 Pyrene 1700 E MSIMSD
323 MWSS034RI 805052-7 8270 I Benzo a)anthracene 750 E MS/MSD
323 MWSS034RI 805052-7 8270 9 Chrvsene 800 E MSIMSD
323 MWSS034RI 805052-7 8270 28 bis(2-Ethylhexyl)phthalate 500 E MS/MSD
323 MWSS034RI 805052-7 8270 2 Benzo(a)pyrene 720 E MS/MSD
323 MWSS034RI 805052-7 8270 18 lndeno( 1,2,3-cd)pyrene 270 E Continuing Calibration
323 MWSS034RI 805052-7 8270 12 Dibenzo(a,h)anthracene 61 E Continuing Calibration
323 MWSS034RI 805052-7 8270 4 Benzo(g,h,i)perylene 270 E Continuing Calibration
323 MWSS034RI 805052-7 8270 24 Phenol 620 E MS/MSD
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Data Qualification Summary

Foster Wheeler Environmental Corporation
Middle Waterway Problem Area

October 14,1998
Revision No. I

FWSamplell SamplelD Assessioo Number Method FW Parameter II Target Analyte Valoe F1a2 Reason

323 MWSS034RI 805052-7 8270 7 Benzyl Alcohol 8.4 E MSIMSD & BSIBSD
323 MWSS034RI 805052-7 8270 68 2,4-Dimethylphenol 7.4 E MSIMSD & BSIBSD
323 MWSS034RI 805052-7 8260 40 Tetracholoroethene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 39 Ethylbenzene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 53 m.p-Xylene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 41 o-Xvlene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 49 1,3-Dichlorobenzene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 50 1,4-Dichlorobenzene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 47 1,2-Dichlorobenzene 3.6 UE Holding Time
323 MWSS034RI 805052-7 8260 38 1,2,4-Trichlorobenzene 9.1 UE Holding Time
323 MWSS034RI 805052-7 6010 54 Antimony 4.6 UG Matrix Spike

) )
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805052

Method: PSEP

No. of Samples: 7

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Ioorg TBT

Holding Times M 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 M 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix Spikes/Duplicates 0 M 0 0 X 0 N/A

QC Samples (LCS, PVS) 0 0 0 0 0 0 N/A

Intemal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment M M 0 0 X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MSIMSD and BS/BSD failures for PAHs on 1
sample and for Benzyl Alcohol and Antimony on several samples, plus holding times for a single
VOC sample. Two results were changed for calculation errors.



Site Name: Middle Waterway

Type of Review: .:..-P=SE::::..:..-P _

DATA EVALUATION SUMMARY
SOC No. 805052

Date: October 14, 1998

Lab Name: MultiChem Analytical
Number of Samples: ..:...7 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 8 8 8/56 = 14.3%

SVOA 12 16 28 28/49 = 57.1%

PEST 2·· 2 2/35 = 5.7%

PCB 0 0/49 = 0%

METALS 6 6 6/161 = 3.7%

INORG 0 0/42 = 0%

Note: Asterisk (.) Indicates addiuonal exceedances of review criteria. •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejected/Total #
Time Standard Analytes in all Samples

VOA 0 0/56 = 0%

SVOA 0 0/49 = 0%

PEST 0 0/35 = 0%

PCB 0 0/49= 0%

METALS 0 0/161 = 0%

INORG 0 0/42 = 0%

C:\My DocumentslwinwordlQBD\DATA VAL\foster-Wheeler\Data Rejection Summary\80S0S2drsdoc

) ) )
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level IT Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table I. The data packages size, data
reviewer, and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table I: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWCS035R1A 805056-1 X X X X X X

MWCS035R3A 805056-2 X X X X X X

MWCS035R4A 805056-3 X X X X X X

MWCS035S4A 805056-4 X X X X X X

MWCS029R1A 805056·5 X X X X X X

MWCS029R3A 805056-6 X X X X X X

MWCS029R4A 805056-7 X X X X X X

MWCS034R1A 805056-8 X X X X X X

MWCS034R3A 805056-9 X X X X X X

MWCS034R4A 805056-10 X X X X X X

MWCS004E 805056-11 X X X X X X

Key:

VOA
SV
PEST
PCB
MET
lNORG =

TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. Grain Size
Tributyl Tin

Table 2: Data, Reviewer, and Senior Reviewer

•

Analysis Matrix I Data Package Reviewer Senior Reviewer

Volatile Organics Sediment 113 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Water 96 pages Thomas S. Davis Lorraine L. Davis

Semivolatile Organics Sediment 528 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 320 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 281 pages Thomas S. Davis Lorraine L. Davis

Metals Water 233 pages Lorraine L. Davis Thomas S. Davis

Metals Sediment 235 pages Lorraine L. Davis Thomas S. Davis

Inorganics Sediment 48 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 23 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and Sediment 13 pages Lorraine L. Davis Thomas S. Davis
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The samples were taken on May 12, 1998, then subsampled, and received at the
laboratory with a temperature of 8.7°C on May 14. The elevated temperature was
due to the subsampling process and the samples had not had sufficient chill time
before submittal to the laboratory. The impact on the samples is negligible and no
data qualifier flags are recommended.

The chain-of-custody shows MultiChem Analytical Services recervmg the
samples on May 14, 1998 at 1440, but the chain-of-custody notes that they were
relinquished at 1500 by a Foster Wheeler Environmental Consultants
representative. Foster Wheeler has investigated this anomaly and has stated that
the samples were in the proper custody of Foster Wheeler staff during these times,
and that the time difference was due to slight differences in personal clocks and
watches, and to the time taken to complete paperwork at the laboratory.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found, All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations greater than that
allowed by the method and all System Performance Check Compounds (SPCC) and Calibration
Check Compounds (CCC) criteria were met.

Discussion: Calculations for the Response Factor (RF) and Percent Difference (%0) were
incorrect for the Continuing Calibration Check analyzed on May 20, 1998 at 0934
on HP2 (Page 74 of the SDG data package). The reviewer was able to recalculate
the response factor and the percent difference, and all results were within criteria.
No data qualifier flags are recommended.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

Sample Nos. MWCS035R4A and MWCS035S4A were identified as field duplicates. All
analytes reported as non-detect and precision could not be calculated.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards. quantitation ion, and RRf.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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•

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request that the MSIMSD report sheet for MWCS028 R2A be revised
and reissued. This was followed up by fax notes, copies of which are appended to this validation
report.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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D. Review of GCIMS Semivolatile Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

Except as noted below, all Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the
initial calibration and all dates of sample analysis. ..~

Associated Samples Analyte Affected Type of Deviation Flag

MSWS034R4A Phenol DFTPP Tuning 5.9 E

Benzyl Alcohol 18 UE

2-Methyphenol 32 UE

4-Methylphenol I.IE

2.4-Dimethylphenol 18UE

Benzoic Acid 20 E

Pentachlorophenol 46 UE

Discussion: The instrument was not tuned at the proper frequency with DFTPP on June 3,
1998 and all analytes in the acid fraction in Sample No. MWCS034R4A have
been flagged with "E" and HUE" for estimated.

A typographical error was noted for m/e 70 on Form V (Page 66) of the acid
fraction and a revised page has been requested from the laboratory. A copy of
the revision is attached to this report.
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3. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations greater than that
allowed by the method and all System Performance Check Compounds (SPCC) and Calibration
Check Compounds (CCC) criteria were met.

Discussion: Pentachlorophenol, Indeno(1,2,3-cd)pyrene, Dibenzo(a,h)anthracene, and
Benzo(g,h,i)perylene had percent differences greater than 30%, however the
method has no acceptance criteria defmed for these compounds. In addition, the
laboratory has already flagged all positive results with "J" and no additional data
qualifier flags are recommended.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Bis(2-Ethylhexyl)phthalate, Phenol, and Benzoic Acid were detected in the
method blanks analyzed with this SDG. The concentration of each compound
was less than the reporting limit. The laboratory has already flagged the samples
appropriately with a "B" and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Surrogates were out of criteria in the blank associated with the data. No data
flags are recommended because the surrogates are acceptable in the samples.

•
6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria
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=;Associated Samples Analyte Affected Type of Deviation Flag

CS029R2A Benzyl Alcohol MSIMSD 18 DE

Discussion: Benzyl Alcohol was out of criteria for accuracy in both the Matrix Spike and
Matrix Spike Duplicate. Only the results of this compound in the sample spiked
has been flagged with "UE" for estimated because all other quality control checks
(e.g., blank spike, blank spike duplicate, and surrogates) were acceptable.

For several other analytes, a single blank spike or matrix spike was out of criteria
but all other accuracy measurements (e.g., other matrix spikes, other blank spikes,
surrogates and calibration verifications) are acceptable, and/or the percent
recovery was within QAPP criteria. No data qualifier flags are recommended.

7. Field Duplicates

Sample Nos. MWCS035R4A and MWCS035S4A were identified as field duplicates. Test
results were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCS035R4A MWCS03584A

Analyte Initial Result Duplicate Result RPD

Phenol 5.8 3.3 54.9

2-Methylphenol 0.97 0.90 7.5

Benzoic Acid 22 23 4.4

Pentachlorophenol ND 45 NC

Mean RPD, Acid Fraction 22.3

Standard Deviation 28.3

2-Methylnaphthalene ND 7.0 NC

Phenanthrene 14 12 15.4

bis(2-Ethylhexyl)phthalate 40 20 66.7

Benzo(a)pyrene 220 200 9.5

Mean RPD. BIN Fraction 30.5

Standard Deviation of the Mean RPD 31.4

.r>:

Key: ND Not Detected NC Not Calculable
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8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.

MWCS035R2A

MWCS035R4A

Samples Analyte Affected

Benzyl Alcohol

2-Methylphenol

Type of Deviation

Retention Time

Retention Time

Flag

1.8 U

0.97U

•

•

Discussion: On Sample No. MWCS035R2A, Benzyl Alcohol was identified as present by the
laboratory. However, the retention time is not acceptable and this result has been
revised to non-detect.

On Sample No. MWCS035R4A, 2-Methylphenol was identified as present by the
laboratory. However, the retention time is not acceptable and this result has been
revised to non-detect.

The laboratory noted that Benzo(b)fluoranthene and Benzo(k)f1uoranthene could
not be adequately resolved. The results are a summation of the two analytes.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services on
August 4, 1998 to discuss apparent calculation errors on the BIN fraction MSIMSD RPD results.
In discussion, it was found that the lab was calculating the values correctly. This was followed
up by a fax not, a copy of which are appended to this validation report. The lab also reissued a
revised Form 5 for DFTPP for June 2, 1998.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.

..~
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E. Review of Pesticides by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Decachlorobiphenyl was out of criteria for
Sample No. MWCS035R3A, but per Functional Guidelines and the referenced
method, no data flags are required unless two surrogates are out of criteria.
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5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWCS035R4A and MWCS035S4A were identified as field duplicates. All
analytes reported as non-detect and precision could not be calculated.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Discussion: On the analysis of May 18, 1998, the reviewer noted some retention time drift
from the initial calibration, most likely due to column loading, column age, and/or
column maintenance (clipping). However, based upon the daily calibration
checks and surrogates, the reviewer concurs with the laboratory's identification of
the target analytes.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

,.-,\,
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of PCBs by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Lnstrurnent and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Tetrachloro-m-xylene was out of criteria
on Sample No. MWCS029R2A, but per Functional Guidelines and the referenced
method, no data flags are required unless two surrogates are out of criteria.

~'
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWCS035R4A and MWCS035S4A were identified as field duplicates. All
analytes reported as non-detect and precision could not be calculated.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Discussion: On the analysis of May 18, 1998, the reviewer noted some retention time drift
from the initial calibration, most likely due to column loading, column age. and/or
column maintenance (clipping). However, based upon the daily calibration
checks and surrogates, the reviewer concurs with the laboratory's identification of
the target analytes.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

Discussion: The laboratory noted trace results that were less than their reporting limit but
above their detection limit and have already flagged these values appropriately
with "J" for estimated.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes and duplicates were analyzed as required by the referenced
method and all percent recoveries and relative percent differences were within laboratory or
method criteria.

Discussion: A single matrix spike for arsenic and lead was out of criteria but all other
accuracy measurements (e.g., matrix spikes and calibration verifications) are
acceptable and no data qualifying flags are recommended.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

Sample Nos. MWCS035R4A and MWCS035S4A were identified as field duplicates. Test
results were reviewed and, where positive results were found. the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCS035R4A MWCS035S4A

Analyte Initial Res ult Duplicate Result RPD

Arsenic 1.4 1.2 15.4

Copper 18.6 18.5 0.5

Lead 2.4 3.1 25.5

Nickel 9.2 9.1 1.1
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MWCS035R4A MWCS035S4A

ADalyte Initial Result Duplicate Result RPD

Zinc 20.4 20.1 1.5

Mean RPD 8.8

Standard Deviation 11.2

Key:
ND Not Detected NC Not Calculable

10. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
noted below, no errors in accuracy were found.

• 11. Laboratory Contact

•

There was no verbal or written communication with the laboratory.

12. Other Comments

There were changes in the raw data regarding sample identification. There are no analyst initials
and dates associated with the changes.

The QC pages contain results for Aluminum, Calcium, Magnesium, and Iron. These results are
not applicable to the project data presented in the package

13. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

1. Timeliness and a Check for Error

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of ~

standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes and matrix duplicates were analyzed as required by the referenced method and
except as noted below, all percent recoveries and relative percent differences were within
laboratory or method criteria.
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•

Discussion: There was a calculation error in the percent recovery for the Sulfide matrix spike.
The correct value should be 72% and not the 74% as reported by the laboratory.
The correction has been made directly on the report sheet by the reviewer. The
lab was notified and has provided a revised report.

6. Field Duplicates

Sample Nos. MWCS035R4A and MWCS035S4A were identified as field duplicates. Test
results were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWCSOJ5R4A MWCSOJ5S4A

Analyte Initial Result Duplicate Result RPD

Total Organic Carbon 5750 5750 0.0

Percent Moisture (Multichem Lab) 27 25 7.7

Anunonia 24.2 23.5 2.9

Sulfide 46.2 69.4 40.1

Mean RPD 12.7

Standard Deviation 18.6

Particle Size

Gravel 0 0 0

Sand .n.1 39.2 18.3

Silt 48.1 55.4 14.1

Clay 4.8 5.4 11.8

Sum of Grain Size Distribution 100 100

Mean RPD 14.7

Standard Deviation J.J

Key:
ND Not Detected NC Not Calculable

•
7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found.
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8. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request the percent recovery for sulfide be corrected. The laboratory
has submitted a revised page, a copy ofwhich is attached.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.

.~,
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G Value greater than minimum shown

K = Detected at less than the maximum shown

• L

M

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary

•
Foster Wheeler Environmental Corporation

Middle Waterway Problem Area
October 14, 1998

Revision No. I

I FW Sample II I Sample ID I Assession Number I Method I FW Parameter II I Target Analyte I Value I Flag I Reason I
392 MWCS035R2A 805056-1 8270 7 Benzyl Alcohol 1.8 E MSIMSD & BSIBSD
386 MWCS029R2A 805056-5 8270 7 Benzyl Alcohol 18 E MSIMSD & BSIBSD
394 MWCS035R4A 805056-3 8270 7 Benzyl Alcohol 18 E MSIMSD & BSIBSD
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805056

Method: PSEP

No. of Samples: 11

Reviewer: Quality bY,Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GeIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 X 0 0 0 0 N/A

QC Samples (LCS, PVS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment 0 X 0 0 0 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about S% of the data points are qualified as either estimated or unusable.
M More than about S% of the data points are qualified as either estimated or unusable.
Z More than about S% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MSIMSD and BSIBSD failures for three samples
for Benzyl Alcohol.



Site Name: Middle Waterway

Type of Review: =--P=SE=.o-P _

DATA EVALUATION SUMMARY
SOG No. 805056

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ..:..1..:...1 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 0 0/88 = 0%

SVOA 3 3 3/138 = 2.2%

PEST 0 0/55 = 0%

PCB 0 0177 = 0%

METALS 0 0/253 = 0%

INORG 0 0177= 0%

Note Asterisk (.) mdicates additional exceedances of review criteria.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

VOA 0 0/88 = 0%

SVOA 0 0/138 = 0%

PEST 0 0/55 = 0%

PCB 0 0177 = 0%

METALS 0 0/253 = 0%

INORG 0 0177 = 0%

Note Asterisk (.) Indicates additional exceedances of review criteria

C:\My Documentslwinword\QBD\DATAVAL\Foster- Wheeler-Data Rejection Summary180S0S6.drs doc

) ) )
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Laboratory Sciences, Inc., d.b.a, Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", as revised,
December, 1994; "Functional Guidelines for Evaluating Inorganics Analyses", as revised,
December, 1994; and "Recommended Protocols for Measuring Selected Environmental
Variables in Puget Sound", May 1997; or using criteria listed in the method referenced. Data
may be qualified for any of several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size, data
reviewer, and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol fOnTIS or Contract
Laboratory Protocol equivalent fOnTIS and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
TBT IIIdentification Identification VOA SVOA PEST PCB MET INORG

MWSS016Rl 805058·1 X X X X X X

MWSS017RI 805058-2 X X X X X X

MWSS021Rl 805058-3 X X X X X X

MWSS018Rl 805058-4 X X X X X X

MWSS019Rl 805058·5 X X X X X X

MWSS020Rl 805058-6 X X X X X X

MWSS027Rl 805058-7 X X X X X X

MWSS032RI 805058-8 X X X X X X

MWSS023Rl 805058-9 X X X X X X

•
Key:

VOA
SV
PEST
PCB
MET
INORG =

18T

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon, Sulfide, Ammonia, and Grain Size
Tributyl Tin

Table 2: Data, Reviewer, and Senior Reviewer

•

Analysis Matrix Data Package Reviewer Senior Reviewer

Volatile Organics Sediments 141 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Sediment 737 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 518 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 295 pages Thomas S. Davis Lorraine L. Davis

Metals Sediment 165 pages Lorraine L. Davis Thomas S. Davis

Inorganics Sediment 59 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 23 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and 17 pages Lorraine L. Davis Thomas S. Davis
Sediment
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors were found.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention ofthe reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

AIl initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (Cf.C)
criteria were met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS021Rl IJ-DichJorobenzene Internal Standard 4.2 UE

IA-Dichlorobenzene 4.2 UE

1.2-Dicblorobenzene 4.2 UE

1.2,4-Trichlorobenzene 10UE

MWSS021R1RE 1,3-Dichlorobenzene Internal Standard 8.3 UE

1A-Dichlorobenzene 8.3 UE

l.2-Dicblorobenzene 8.3 UE

1.2A-Trichlorobenzene 21 UE

Discussion: The internal standard 1,4-Dichlorobenzene-c4 was out of criteria for Sample Nos.
MWSS02lRI and MWSS02IRlRE. The associated compounds have been
flagged with "E" or "UE" for estimated.

9. TCL Compound Identification

No TCL Compounds were detected.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805058
October 14, 1998

Page 7

•

•

10. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS02lRlRE All Excessive Dilution R

Discussion: Sample No. MWSS021RE was diluted due to suspected high levels of target
compounds. In these instances, the laboratory reported one result for the original
analysis and one for each dilution. To condense the results to one result per
analyte per sample, the results that are above the calibration range or which
should not be used due to excessive dilution, have been flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

All TIC calculations, spectra, and library searches were reviewed and met the criteria of the
referenced method. In Sample Nos. MWSS02lRI and MWSS02lRlRE tentatively identified
compounds were reported. The laboratory has already flagged the results with "NJ" for
tentatively identified with estimated concentrations.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.
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15. Data Use and Overall Assessment

The data for samples that are flagged with an "R" are not acceptable for use. The analyses were
not within the requirements of the referenced method and significant discrepancies were
observed between raw data and reported data results. However, those compounds that were
flagged "R," were reanalyses of the samples. All samples still have reported values for each
analyte.

For the other samples, the data, as qualified, is acceptable for use. The analyses were generally
within the requirements of the referenced method and no discrepancies were observed between
raw data and reported data results.
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D. Review of GCIMS Semi-Volatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GC/MS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations greater than that
allowed by the method and all System Performance Check Compounds (SPCC) and Calibration
Check Compounds (CCC) criteria were met.

Associated Samples Analyte Affected Type of'Deviation Flag

MWSS020RI lndeno( 1.1.3-cd)pyrene Continuing Calibration 30 E

Oibenzo(a.h)anthracene 31 UE

Benzorg.h.ijperylene 36 E

MWSS027RI lndeno( 1.1.3-cd)pyrene Continuing Calibration 370 E

Oibenzo(a.h)anthracene 160 E

Benzotg.h.i )perylene 380 E

MWSS032Rl lndeno( 1.1.3-cd)pyrene Continuing Calibration 460 E

Dibenzo(a.h)anthracene 210 E

Benzocg.h.i)perylene 460 E
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Discussion: A continuing calibration check for Indeno(l,2,3-cd)pyrene, Benzo(g,h,i)perylene,
and Dibenzo(a,h)anthracene had percent differences greater than 50%. Although
there are no method or QAPP requirements for this compound, the professional
judgment of the reviewer is that samples associated with this result should be
flagged "E" or "UE" for estimated.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Phenol, Benzoic Acid, and bis(2-Ethylhexyl)phthalate were detected in the
method blank with this Sample Delivery Group (SDG) but were all less than the
reporting limit. One blank had bis(2-Ethylhexyl)phthalate above the reporting
limit. The laboratory has already appropriately flagged the sample results with
"B" to indicate presence of the compound in the blank. No additional data
qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for 2-Fluorophenol was out of criteria for Sample No.
MWSS032Rl. Per Functional Guidelines, no data flags are required unless at
least two surrogates are out of criteria.

Surrogates were out of criteria in the Quality Control checks. No data flags are
recommended because the surrogates were acceptable in the samples.

6. Matrix SpikefMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria
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[ Associated Samples Analyte Affected Type of Deviation Flag

MWSSOl6Rl Benzyl Alcohol MSIMSD, BSIBSD 1.8 E

MWSS017Rl Benzyl Alcohol MSIMSD, BSiBSD 5.0 E

MWSSOl8Rl Benzyl Alcohol MSIMSD. BSIBSD 4.3 E

MWSS019Rl Benzyl Alcohol MSIMSD, BSIBSD 7.1 E

MWSS020Rl Benzyl Alcohol MSIMSD, BSiBSD 1.8 E

MWSS02lRl Benzyl Alcohol MSIMSD, BSIBSD 5.9E

MWSS023Rl Benzyl Alcohol MSIMSD, BSIBSD I.1E

MWSS027Rl Benzyl Alcohol MSIMSD, BSiBSD 3.3 E

MWSS032Rl Benzyl Alcohol MSIMSD. BSiBSD 3.6 E

MWSSOl6Rl Benzo(g,h,i)perylene MSIMSD. BSIBSD 66 E

MWSS017Rl Benzo(g,h,i)perylene MSIMSD. BSIBSD 87 E

Discussion: Benzyl Alcohol and Benzo(g,h,i)perylene were out of criteria for accuracy with
both the MSIMSD and the BSIBSD for the May 22, 1998 extraction batches.
Benzyl Alcohol has been flagged results "E" and "UE" for estimated in all
associated samples. Only Sample Nos. MWSS016Rl and MWSS017Rl are
flagged "E" and "UE" for Benzo(g,h,i)perylene in the base/neutral fraction. The
base/neutral extraction for the other samples in this sample delivery group were
extracted on a different day. Sample Nos. MWSS027 Rl and MWSS032 Rl are
also associated with these Quality Control checks but are not flagged because they
have already been flagged "E" from the continuing calibration.

A single blank spike or a single matrix spike for several target compounds were
out of criteria but all other accuracy measurements (e.g., the other matrix spike,
the other blank spike, surrogates and calibration verifications) are acceptable and
no data qualifier flags are recommended.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits .
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Discussion: The laboratory noted that an internal standard was out of criteria on Sample Nos.
MWSS027Rl and MWSS032RI, but it was not the internal standard used for
reporting the only target compound (n-Nitrosodiphenylamine) from that injection,
and no data qualifier flags are recommended.

9. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, mass spectra, and peak
identification of the referenced method.

Discussion: The laboratory noted that Benzo(b)fluoranthene and Benzo(k)fluoranthene could
not be adequately resolved. The results are a summation of the two analytes.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

All TIC calculations, spectra, and library searches were reviewed and met the criteria of the
referenced method. No TICs were detected in the laboratory blanks.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.
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14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from the second column that had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material .

Discussion: On the analysis of May 18, 1998. the reviewer noted some retention time drift
from the initial calibration, most likely due to colwnn loading, colwnn age, and/or
colwnn maintenance (clipping). However, based upon the daily calibration
checks and surrogates, the reviewer concurs with the laboratory's identification of
the target analytes.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.
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10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805058
October 14, 1998

Page 18

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TeL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times and
peak identification of the referenced material.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS023RI Aroclor 1260 Not Confirmed 50 U

Discussion: Due to a poor pattern match, the reviewer does not concur that Sample No.
MWSS023RI confirmed on the second column. This result is revised to non
detect at the laboratory's reporting limit.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing breakdown for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.
~"
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data, as qualified, is acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report .
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data.

No data are missing from the packages and no errors in accuracy were found. All tests requested
on the chain-of-custody were performed. All samples were analyzed within the technical
holding times. There are no contractual holding time criteria that have been brought to the
attention of the reviewer.

2. Initial and Continuing Calibration -'--"-

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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•

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes and duplicates were analyzed as required by the referenced
method and all percent recoveries and relative percent differences were within laboratory or
method criteria.

Associated Samples Compound Affected Type of Deviation Flag

MWSS016Rl Antimony Matrix Spike 4.6 UE

MWSSOI7Rl Antimony Matrix Spike 6.1 UE

MWSS018Rl Antimony Matrix Spike 4.8 UE

MWSS019Rl Antimony Matrix Spike 5.4 UE

MWSS020Rl Antimony Matrix Spike 3.7 UE

MWSS021Rl Antimony Matrix Spike 5.4 UE

MWSS023Rl Antimony Matrix Spike 3.8 UE

MWSS027Rl Antimony Matrix Spike 5.4 UE

MWSS032Rl Antimony Matrix Spike 12.1 E

MWSS016Rl Copper Matrix Spike 139 E

MWSS017Rl Copper Matrix Spike 83.2 E

MWSS018Rl Copper Matrix Spike 110 E

MWSS019Rl Copper Matrix Spike 77.5 E

MWSS020Rl Copper Matrix Spike 51.3 E

MWSS021RI Copper Matrix Spike 117 E

MWSS023Rl Copper Matrix Spike 68.2 E

MWSS027RI Copper Matrix Spike 237 E

MWSS032RI Copper Matrix Spike llOOE

Discussion: Antimony and Copper were out of criteria in the matrix spike samples. All
associated samples have been flagged as "E" or "UE" for estimated.

•

7. . Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis was performed at a
frequency required by the referenced method and was within established criteria.
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8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted five-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
noted below, no errors in accuracy were found.

Associated Samples Compound Affected Type of Deviation Flag

MWSS020RI Nickel Calculation Error 10.3

Discussion: Calculation errors were found in determining the fmal results from percent
moisture corrections, dilutions, and the amount of sample taken through
preparation. The corrected value is listed in the summary table and on the
laboratory final report form.

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.
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13. Data Use and Overall Assessment

The data, as qualified, is acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

1. Timeliness and a Check for Error

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the nwnber of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

lnstrwnent and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes and matrix duplicates were analyzed as required by the referenced method, and all
percent recoveries and relative percent differences were within laboratory or method criteria.
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6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found.

8. Laboratory Contact

There was no verbal or written communication with the laboratory .

• 9.

None.

Other Comments

•

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .



•

•

•

Quality By Design

Attachment 1
Puget Sound Estuary Program Data Qualifier Definitions



• Quality By Design

Puget Sound Estuary Program Data Qualifier Definitions

•

•

Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G = Value greater than minimum shown

K Detected at less than the maximum shown

L = Value less than the maximum shown

M Value is a mean

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z = Blank corrected
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Revision No. I

I FWSample# I Sample ID I Assession Number I Method I FW Parameter # I Target Analyte I Value I Flag I Reason I
278 MWSS02IRI 805058-3 8260 49 1,3- Dichlorobenzene 4.2 UE Internal Standard
278 MWSS021RI 805058-3 8260 50 1,4-Dichlorobenzene 4.2 UE Internal Standard
278 MWSS021RI 805058-3 8260 47 1,2-Dichlorobenzene 4.2 UE Internal Standard
278 MWSS021RI 805058-3 8260 38 1,2,4-Trichlorobenzene 10 UE Internal Standard
278 MWSS021 R IRE 805058-3RE 8260 77 Trichloroethene 8.3 UR Excessive Dilution
278 MWSS021 R IRE 805058-3RE 8260 40 Tetrachloroethene 8.3 UR Excessive Dilution
278 MWSS021 R IRE 805058·3RE 8260 39 Ethylbenzene 8.3 UR Excessive Dilution
278 MWSS021RlRE 805058-3RE 8260 53 (m+p)-Xylenes 8.3 UR Excessive Dilution
278 MWSS021RlRE 805058-3RE 8260 41 o-Xylene 8.3 UR Excessive Dilution
278 MWSS021 R IRE 805058-3RE 8260 49 1,3-Dichlorobenzene 8.3 UR Excessive Dilution
278 MWSS021RlRE 805058·3RE 8260 50 1,4-Dichlorobenzene 8.3 UR Excessive Dilution
278 MWSS021 R IRE 805058-3RE 8260 47 1,2-Dichlorobenzene 8.3 UR Excessive Dilution
278 MWSS021RlRE 805058-3RE 8260 38 1,2,4-Trichlorobenzene 21 UR Excessive Dilution
278 MWSS021 R IRE 805058-3RE 8260 Methane, Thiobis 350 R Excessive Dilution
278 MWSS021 R IRE 805058·3RE 8260 Unknown Hydrcarbon RT"'25.16 54.2 R Excessive Dilution
278 MWSS021 R IRE 805058-3RE 8260 Unknown Hydrcarbon RT"'26.28 29.2 R Excessive Dilution
278 MWSS021RlRE 805058-3RE 8260 Unknown Hvdrcarbon RT=28.53 50 R Excessive Dilution
278 MWSS021RlRE 805058-3RE 8260 Bicyclo(3.1.0)Hexan-3-one,4- 91.7 R Excessive Dilution
273 MWSSOl6RI 805058·1 8270 7 Benzyl Alcohol 1.8 E MSIMSD & BSIBSD
274 MWSSOl7RI 805058-2 8270 7 Benzyl Alcohol 5.0 E MSIMSD & BSIBSD
278 MWSS021RI 805058-3 8270 7 Benzyl Alcohol 5.9 E MSIMSD & BSIBSD
275 MWSSOl8RI 805058-4 8270 7 Benzyl Alcohol 4.3 E MSIMSD & BSIBSD
276 MWSSOl9RI 805058-5 8270 7 Benzyl Alcohol 7.1 E MSIMSD & BSIBSD
277 MWSS020RI 805058-6 8270 7 Benzyl Alcohol 1.8 E MSIMSD & BSIBSD
303 MWSS027RI 805058-7 8270 7 Benzyl Alcohol 3.3 E MSIMSD & BSIBSD
321 MWSS032RI 805058-8 8270 7 Benzyl Alcohol 3.6 E MSIMSD & BSIBSD
283 MWSS023RI 805058-9 8270 7 Benzyl Alcohol 1.1 E MSIMSD & BSIBSD
273 MWSSOl6RI 805058-1 8270 4 Benzo(g,h,i)perylene 66 E MSIMSD and BSIBSD
274 MWSSOl7RI 805058-2 8270 4 Benzo(g,h,i)perylene 87 E MSIMSD and BSIBSD
277 MWSS020RI 805058-6 8270 18 Indeno( I ,2,3-cd)pyrene 30 E Continuing Calibration
277 MWSS020RI 805058-6 8270 12 Dibenzo(a,h)anthracene 31 UE Continuing Calibration
277 MWSS020RI 805058-6 8270 4 Benzo(g.h,i)perylene 36 E Continuing Calibration
303 MWSS027RI 805058-7 8270 18 Indeno( I ,2,3-cd)pyrene 370 E Continuing Calibration
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I FWSample# I Sample ID I Assession Number I Metbod I FW Parameter # I Target Analyte I Value I Flag I Reason I
303 MWSS027RI 805058-7 8270 12 Dibenzo(a,h)anthracene 160 E Continuing Calibration
303 MWSS027RI 805058-7 8270 4 Benzo(g.h,i)perylene 380 E Continuing Calibration
321 MWSS032RI 805058-8 8270' 18 Indeno( I ,2,3-cd)pyrene 460 E Continuing Calibration
321 MWSS032RI 805058-8 8270 12 Dibenzo(a,h)anthracene 210 E Continuing Calibration
321 MWSS032RI 805058-8 8270 4 Benzotg.h.i)perylene 460 E Continuing Calibration
283 MWSS023RI 805058-9 8082 44 Arodor 1260 50 U Not Confirmed
283 MWSS023RI 805058-9 8082 46 PCB Total 50 U Not Confirmed
273 MWSSOl6RI 805058-1 6010 54 Antimony 5.4 lIE Matrix Spike
273 MWSS016RI 805058-1 6010 57 COOPer 139 E Matrix Spike
274 MWSSOl7RI 805058-2 6010 54 Antimony 6.1 lIE Matrix Spike
274 MWSS017RI 805058-2 6010 57 Coover 83.2 E Matrix Spike
278 MWSS021RI 805058-3 6010 54 Antimony 5.4 lIE Matrix Spike
278 MWSS021RI 805058-3 6010 57 Coover "117 E Matrix Spike
275 MWSSOl8RI 805058-4 6010 54 Antimony 4.8 lIE Matrix Spike
275 MWSSOl8RI 805058-4 6010 57 Copper 110 E Matrix Spike
276 MWSSOl9RI 805058-5 6010 54 Antimony 5.4 lIE Matrix Spike
276 MWSS019Rl 805058-5 6010 57 Copper 77.5 E Matrix Spike
277 MWSS020RI 805058-6 6010 54 Antimony 3.7 lIE Matrix Spike
277 MWSS020RI 805058-6 6010 57 Copper 51.3 E Matrix Spike
277 MWSS020RI 805058-6 6010 60 Nickel 10.3 Calculation Error
303 MWSS027Rl 805058-7 6010 54 Antimony 5.4 lIE Matrix Spike
303 MWSS027RI 805058-7 6010 57 Copper 237 E Matrix Spike
321 MWSS032RI 805058-8 6010 54 Antimony 12.1 E Matrix Spike
321 MWSS032RI 805058-8 6010 57 Copper 1100 E Matrix Spike
283 MWSS023RI 805058-9 6010 54 Antimony 3.8 lIE Matrix Spike
283 MWSS023Rl 805058-9 6010 57 Copper 68.2 E Matrix Spike

) )



•

•

•

Quality By Design

Attachment 3
Data Evaluation Summary



DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805058

Method: PSEP

No. of Samples: 2

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 M 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix Spikes/Duplicates 0 M 0 0 M 0 N/A

QC Samples (LCS, PVS) 0 0 0 0 0 0 N/A

Internal Standards X 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 X 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment X M 0 X M 0 N/A

o = No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable,
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MSIMSD and BS/BSD failures for Benzyl Alcohol,
Antimony and Copper, and continuing calibration checks for 3 PAHs on several samples. Two
values for PCBs were not confmned and revised to non-detect.



Site Name: Middle Waterway

Type of Review: =--PS=E=P=---- _

DATA EVALUATION SUMMARY
SDG No. 805058

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: =--9 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 4 4 4/86 = 4.7%

SVOA 9 10 19 19/63 = 30.2%

PEST 0 0/45 = 0%

PCB 2 2 2/63 = 3.2%

METALS 18 1" 19 19/207 = 9.2%

INORG 0 0/56 = 0%

Note: Asterisk (0) indicates additional exceedances of review criteria. 00 Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

VOA 14 14 14/86 = 16.3%

SVOA 0 0/63 = 0%

PEST 0 0/45 = 0%

PCB 0 0/63 = 0%

METALS 0 0/207 = 0%

INORG 0 0/56= 0%

Note: Asterisk (0) indicates additional exceedances of review criteria.

C:\My DocumenlS\winword\QBD\DATAVAL\Foster-Wheeler\Data Rejection Sununary\805058.drs.doc

) ) )
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930. .

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", 1994, as
revised; "Functional Guidelines for Evaluating Inorganics Analyses", as revised, 1994; and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997; or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1. By the laboratory prior to receipt by the reviewer;
2. Because of laboratory deviation from the designated method;
3. Because the data may not meet the criteria listed in the reference above; or
4. By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size, data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWSS037R1 805067-1 X X X X X X

MWSS037el 805067-2 X X X X X X

MWSS024R1 805067-3 X X X X X X

MWSS025RI 805067-4 X X X X X X

MWSS022RI 805067-5 X X X X X X

Key:

•
VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon, Sulfide, Ammonia. and Grain Size
Tributyl Tin

Table 2: Data, Reviewer, and Senior Reviewer

•

Analysis Matrix Data Package Reviewer Senior Reviewer

Volatile Organics Sediment 119 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Water 91 pages Thomas S. Davis Lorraine L. Davis

Semivolatile Organics Sediment 563 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 466 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 251 pages Thomas S. Davis Lorraine L. Davis

Metals Water 164 pages Lorraine L. Davis Thomas S. Davis

Metals Sediment 130 pages Lorraine L. Davis Thomas S. Davis

Inorganics Sediment 39 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 22 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and II pages Lorraine L. Davis Thomas S. Davis
Sediment
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B. Chain-or-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors were found.

Discussion: There is a break in Chain-of-Custody of one minute from the time the samples
were relinquished by Foster Wheeler Environmental and when MultiChem
Analytical accepted the samples.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS022RI 1.3-Dichlorobenzene Internal Standard 3.3 UE

1,4-Dichlorobenzene 3.3 UE

1,2-Dichlorobenzene 3.3 UE

1,2,4-Trichlorobenzene 8.3 UE

MWSS037RI 1,3-Dichlorobenzene Internal Standard 4.1 UE

l,4-Dichlorobenzene 4.1 UE

1,2-Dichlorobenzene 4.1 UE

1.2,4-Trichlorobenzene IOUE

Discussion: The internal standard 1,4-Dichlorobenzene-<4 was out of criteria for Sample Nos.
MWSS022RI and MWSS037Rl. The associated compounds have been flagged
with "E" or "UE" for estimated. Sample Nos. MWSS022RlRE and
MWSS037RlRE are also affected by internal standards that are out of criteria, but
are flagged "R" elsewhere in this report.

9. TCL Compound Identification

No TCL Compounds were detected.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805067
October 14, 1998

Page 7
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•

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analyte Affected Type of Deviation Flag

MWST022RlRE All Excessive Dilution R

MWST037RlRE All Excessive Dilution R

Discussion: Two samples were diluted due to suspected high levels of target compounds, In
these instances, the laboratory reported one result for the original analysis and one
for each dilution. To condense the results to one result per analyte per sample, the
results that are above the calibration range or which should not be used due to
excessive dilution, have been flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None .
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15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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D. Review of GCIMS Semi-Volatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found, All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
• all dates of sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. Except as noted below, no Target Compound List
(TCL) analytes had Percent Relative Standard Deviations greater than that allowed by the
method and all System Performance Check Compounds (SPCC) and Calibration Check
Compounds (CCC) criteria were met.

Discussion: A continuing calibration check for the target compound, di-n-Octylphthalate, had
percent differences greater than the acceptance criteria but the reported results for
this target analyte was reported from a different day's analysis, and no data
qualifier flags are recommended.

Several continuing calibration checks had large percent differences for several
other target compounds but have no method or QAPP criteria. In addition, these
target compounds were reported from other dates of analysis, and no data
qualifier flags are recommended.

•
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4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Benzoic Acid, bis(2-Ethylhexyl)phthalate, and Phenol were detected in the
method blank analyzed with this Sample Delivery Group (SDG) but were less
than the reporting limit. The laboratory has already flagged the samples with "B"
to indicate the analyte was detected in the samples and the method blank.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Surrogates were out of criteria in the blank spike and blank spike duplicate. No
data flags are recommended because the surrogates are acceptable in the
samples.

The percent recovery for 2-Fluorobiphenyl in Sample MWSS025RI was out of
criteria. Per Functional Guidelines, no data flags are required unless at least two
surrogates are out of criteria.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria

Associated Samples Analyte Affected Type of Deviation Flag

MWCS037Rl Benzyl Alcohol MSIMSD, BSIBSD 9.8 E

Benzo(g,h,i)perylene 400E

MWSS022Rl Benzyl Alcohol MSIMSD, BSIBSD 1.8 E

Benzo(g,h,i)perylene 220E
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•

•

Discussion: Benzyl Alcohol and Benzo(g,h,i)perylene was out of criteria for accuracy and
precision in both the Matrix Spike and Matrix Spike Duplicate. The associated
samples have been flagged with "E" and "UE" for estimated.

Several analytes were out of criteria for accuracy or precision on one of the matrix
spikes, matrix spike duplicates, blank spikes or blank spike duplicates but all
other accuracy measurements (e.g., the other matrix spike, the other blank spike,
surrogates and calibration verifications) are acceptable and no data qualifying
flags are recommended.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples for the concentrated re
analysis for n-Nitrosodiphenylamine, but none were the internal standard
associated with the target analyte, and no data qualifier flags are recommended.

9. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, mass spectra, and peak
identification of the referenced method.
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10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 808IA

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from the second column that had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit. .

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.



QualiJy By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805067
October 14, 1998

Page 14

Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for Sample No.
MWSS037e1 was out of criteria, but per Functional Guidelines and the referenced
method, no data flags are required unless both surrogates are out of criteria.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TeL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak. identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards or external
standardization. Reporting limits have been correctly adjusted for dilutions and extraction
amounts.

The reporting limits meet requirements of the contract.

Discussion: The laboratory noted that the positive hit for Sample No. MWSS037el exceeded
the eLP criteria of 25% difference for quantitation on two columns and has
already flagged the results. These results are within the 40% difference criterion
recommended by EPA Method 8000B and the laboratory has reported the higher
of the two results appropriately. No additional qualifier flags are recommended. ~..
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

•
None.

12. Data Use and Overall Assessment

•

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

5. Matrix SpikefMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.
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6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times and
peak identification of the referenced material.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS024Rl Aroclor 1254 Not confirmed 78 U

Discussion: Due to a poor pattern match, the reviewer does not concur that Sample No.
MWSS024Rl confirmed on the second column. This result is revised to non
detect at the labs reporting limit .

• 8. Compound Quantitation and Reported Detection Limits

•

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory .
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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G. Review of Metals Analyses
EPA Method 60 I0 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWSS022Rl Mercury MS/MSD 2.2£

MWSS024RI Mercury MS/MSD 0.29£

MWSS025RI Mercury MS/MSD 5.9 s
MWSS037RI Mercury MS/MSD 1.4 £

Discussion: Matrix spike and matrix spike duplicate recoveries were out of criteria due to high
concentrations of analytes in the original sample. The laboratory has already
flagged the data appropriately with "N" to indicate the recovery was out of
criteria. An additional data qualifier flag of "E" for estimated had been added. 0·---.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis was performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.
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•

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

The Relative Percent Difference (RPD) for Sample No. MWSS034Rl is listed as 200%. The
RPD is not calculable since one value is just above the reporting limit and one value is below the
reporting limit. No data qualifier flags are recommended.

13. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria. ,~
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6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

• 9.

None.

Other Comments

•

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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Used for both organics and inorganic analyses

B = Analyte detected in samples and in method blank

C Combined with unresolved substances

E = Estimated

G Value greater than minimum shown

K Detected at less than the maximum shown

L = Value less than the maximum shown

M Value is a mean

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Revision No. 1

I FW Sample 1# I Sample ID I AssessioD Number I Method I FW Parameter 1# I Target Analyte I Value I Flag I ReasoD I
330 MWSS037RI 805067-1 8260 49 1,3-Dichlorobenzene 4.1 UE Internal Standard
330 MWSS037RI 805067-1 8260 50 1,4-Dichlorobenzene 4.1 UE Internal Standard
330 MWSS037RI 805067-1 8260 47 1,2-Dichlorobenzene 4.1 UE Internal Standard
330 MWSS037RI 805067-1 8260 38 1,2,4-Trichlorobenzene 10 UE Internal Standard
330 MWSS037RlRE 805067-1 RE 8260 77 Trichloroethene 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 40 Tetrachloroethene 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 39 Ethylbenzene 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 53 (m+p)-Xylenes 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 41 o-Xvlene 8.2 UR Excessive Dilution
330 MWSS03 7R 1RE 805067-1 RE 8260 49 1,3-Dichlorobenzene 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 50 1,4-Dichlorobenzene 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 47 1,2-Dichlorobenzene 8.2 UR Excessive Dilution
330 MWSS037RlRE 805067-1 RE 8260 38 1,2,4-Trichlorobenzene 20 UR Excessive Dilution
280 MWSS022RI 805067-5 8260 49 1,3-Dichlorobenzene 3.3 UE Internal Standard
280 MWSS022RI 805067-5 8260 50 1,4-Dichlorobenzene 3.3 UE Internal Standard
280 MWSS022RI 805067-5 8260 47 1,2-Dichlorobenzene 3.3 UE Internal Standard
280 MWSS022RI 805067-5 8260 38 1,2,4-Trichlorobenzene 8.3 UE Internal Standard
280 MWSS022RlRE 805067-5 RE 8260 77 Trichloroethene 8.3 UR Excessive Dilution
280 MWSS022RlRE 805067-5 RE 8260 40 Tetrachloroethene 8.3 UR Excessive Dilution
280 MWSS022R1RE 805067-5 RE 8260 39 Ethvlbenzene 8.3 UR Excessive Dilution
280 MWSS022RlRE 805067-5 RE 8260 53 (m+p)-Xvlenes 8.3 UR Excessive Dilution
280 MWSS022R1RE 805067-5 RE 8260 41 o-Xylene 8.3 UR Excessive Dilution
280 MWSS022RlRE 805067-5 RE 8260 49 1,3-Dichlorobenzene 8.3 UR Excessive Dilution
280 MWSS022R IRE 805067-5 RE 8260 50 1,4-Dichlorobenzene 8.3 UR Excessive Dilution
280 MWSS022RlRE 805067-5 RE 8260 47 1,2-Dichlorobenzene 8.3 UR Excessive Dilution
280 MWSS022RlRE 805067-5 RE 8260 38 1,2,4-Trichlorobenzene 21 UR Excessive Dilution
330 MWSS037RI 805067-1 8270 7 Benzyl Alcohol 9.8 UE MSIMSD and BSIBSD
280 MWSS022RI 805067-5 8270 7 Benzyl Alcohol 1.8 E MSIMSD and BSIBSD
330 MWSS037RI 805067-1 8270 4 Benzo( R,h,i)perylene 400 E MSIMSD and BSIBSD
280 MWSS022RI 805067-5 8270 4 Benzo( R,h,i)perylene 220 E MSIMSD and BSIBSD
286 MWSS024RI 805067-3 8082 66 Aroelor 1254 78 U Not Confirmed
330 MWSS037RI 805067-1 7471 59 Mercury 1.4 E MSIMSD
286 MWSS024RI 805067-3 7471 59 Mercury 0.29 E MSIMSD
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I FWSamplell I SampleID I Assessio» Number I Method I FW Parameter II I Target Analyte I Value I Flag I ReaSOD I
293 I MWSS025RI I 805067-4 I 7471 I 59 I Mercury I 5.9 I E I MSIMSD
280 I MWSS022RI I 805067-5 I 7471 I 59 I Mercury I 2.2 I E I MSIMSD

) ')
,I

)
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805067

Method: PSEP

No. of Samples: ~

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix Spikes/Duplicates 0 X 0 0 X 0 N/A

QC Samples (LCS, PVS) 0 0 0 0 0 0 N/A

Internal Standards M 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment M X 0 0 X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved internal standards associated with several
Dichlorobenzenes. A PAH, Benzyl Alcohol and Mercury were qualified due to MSIMSD and
BS/BSD failures. A single PCB result was revised to ND because it did not confirm.



Site Name: Middle Waterway

Type of Review: ~P"""SE~P _

DATA EVALUATION SUMMARY
soc No. 805067

Date: October 14, 1998

Lab Name: MultiChem Analytical

NwnberofSamples: =:..5 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 8 8 8/56 = 14.3%

SVOA 4 4 4/35 = 11.4%

PEST 0 0125 = 0%

PCB 2 2 2/35 = 5.7%

METALS 4 4 4/115 3.5%

INORG 0 0/35 = 0%

Note: Asterisk (0) indicates additional exceedances of review criteria.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analvtes in all Samples

VOA 18 18 18/56 = 32.1%

SVOA 0 0/35 = 0%

PEST 0 0/25 = 0%

PCB 0 0/35 = 0%

METALS 0 0/115 = 0%

INORG 0 0/35 = 0%

Note: Asterisk (0) indicates additional exceedances of review criteria

C"\MyDocuments\winword\QBD\DATAVAL\Foster- Wheeler\Data Rejection Summary\805067.drs.doc

) ) )
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed a PSEP Data Validation on
the submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for reconunending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The size of the data packages,
the data reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805072
October 14, 1998

Page 3

Table 1: Sample Identification and Analysis

II Ie Sample
Laboratory

dentification Identification VOA SV PEST PCB MET INORG TBT

MWST054Rl 805072-1 X X X X X X

MWST049Rl 805072-2 X X X X X X

MWST040Rl 805072-3 X X X X X X

MWST040S1 805072-4 X X X X X

Key:

•

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon, Sulfide, Ammonia, and Grain Size
Tributyl Tin

Table 2: Data, Reviewer, and Senior Reviewer

•

Analysis Matrix Data Package Reviewer Senior Reviewer

Volatile Organics Sediment 150 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Sediment 684 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 222 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 182 pages Thomas S. Davis Lorraine L. Davis

Metals Sediment 138 pages Lorraine L. Davis Thomas S. Davis

Inorganics Sediment 45 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 24 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and Sediment 7 pages Lorraine L. Davis Thomas S. Davis
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The time the samples were relinquished to the laboratory by Carol Hutley is not
noted on the Chain-of-Custody.
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•

C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

Samples No. MWST04lRI and MWST040S1 were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Associated Samples Analyte Affected Type of Deviation Flag

MWST049Rl 1,3-Dichlorobenzene Internal Standard 3.2 UE

1,4-Dichlorobenzene 3.2UE

1,2-Dichlorobenzene 3.2UE

1.2,4-Trichlorobenzene 7.9UE

MWST054Rl 1,3-Dichlorobenzene Internal Standard 5.0UE

1,4-Dichlorobenzene 5.0UE

1,2-Dichlorobenzene 5.0UE

1,2.4-Trichlorobenzene 12 UE

Discussion: The internal standard 1A-Dichlorobenzene-cit was out of criteria for Samples No.
MWST049Rl and MWST054Rl. The associated compounds have been flagged
with "E" or "UE" for estimated. Samples No.MWST049RlRE and
MWST054RlRE are also affected by internal standards that are out of criteria,
but are flagged "R" elsewhere in this report.

9. TCL Compound Identification

No TCL Compounds were detected.
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•

10. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analyte Affected Type of Deviation Flag

MWST049RlRE All Excessive Dilution R

MWST054RlRE All Excessive Dilution R

Discussion: Two samples were diluted due to suspected high levels of target compounds. In
these instances, the laboratory reported one result for the original analysis and one
for each dilution. To condense the results to one result per analyte per sample, the
results that are above the calibration range or which should not be used due to
excessive dilution, have been flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

All TIC calculations, spectra, and library searches were reviewed and met the criteria of the
referenced method. In Sample No. MWST054Rl, tentatively identified compounds were
reported. The laboratory has already flagged the results with ''NJ'' for tentatively identified with
estimated concentrations.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

• None.
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15. Data Use and Overall Assessment

The data for samples that are flagged with an "R" are not acceptable for use. The analyses were
not within the requirements of the referenced method and significant discrepancies were
observed between raw data and reported data results. However, those compounds that were
flagged "R," were the reanalysis of the samples. All samples still have reported values for each
analyte.

For the other samples, the data, as qualified, are acceptable for use. The analyses were generally
within the requirements of the referenced method and no discrepancies were observed between
raw data and reported data results.

.""'-"~"
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•

D. Review of GCIMS Semi-Volatiles Analyses
EPA Method 8270C

L Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found, All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. Except as noted below, there are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: The original acid extraction for Sample No. MWST054R1 was lost but the
laboratory re-extracted and analyzed an aliquot that had been frozen within 14
days of sampling. The PSEP holding time for frozen sediments is one year and no
data qualifier flags are recommended.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. Except as noted below, no Target
Compound List (TCL) analytes had Percent Relative Standard Deviations greater than that
allowed by the method and all System Performance Check Compounds (SPCC) and Calibration
Check Compounds (CCC) criteria were met.

Discussion: Several continuing calibration checks had large percent differences for several
target compounds but have no method or QAPP criteria. In addition, these target
compounds were reported from other dates of analysis, and no data qualifier flags
are recommended.
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4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Benzoic Acid, bis(2-Ethylhexyl)phthalate, and Phenol were detected in the
method blank analyzed with this Sample Delivery Group (SDO) but were less
than the reporting limit. The laboratory has already flagged the samples with "B"
to indicate the analyte was detected in the samples and the method blank.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

,.--...

Discussion: Surrogates were out of criteria in the blanks associated with the concentrated
extracts that were analyzed for n-Nitrosodiphenylamine. No data flags are
recommended because the surrogates were acceptable in the samples and in the
original, unconcentrated analysis.

The percent recovery for Nitribenzene-d, was out of criteria in a matrix spike
and a blank spike. No data flags are recommended because the surrogates were
acceptable in the samples.

The case narrative discussed that the surrogate 2-Fluorobiphenyl was out of
criteria for the concentrated reanalysis of Sample No. MWSS026SIRE, along
with the blank and blank spike. This sample is part of a different SDO that was
analyzed as part of the same extraction batch, and the reference to this sample

.should be deleted from the case narrative. The laboratory has been contacted to
revise the case narrative and issue the revision directly to Foster Wheeler.
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•

6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria

Associated Samples Analyte Affected Type of Deviation Flag

MWST054Rl Benzyl Alcohol MSIMSD, BSIBSD 6.0E

Benzo(a)pyrene 1900 E

MWST049Rl Benzyl Alcohol MSIMSD, BSIBSD 3.2 E

Benzo(a)pyrene 240E

MWST040Rl Benzyl Alcohol MSIMSD, BSIBSD l.3E

Benzo( a)pyrene 300E

MWST040Sl Benzyl Alcohol MSIMSD, BSIBSD 1.7E

Benzo( a)pyrene 330 E

Discussion: Benzyl Alcohol and Benzo(a)pyrene were out of criteria for accuracy and
precision in both the matrix spike, matrix spike duplicate and the blank spike,
blank spike duplicate. The associated samples have been flagged with "E" and
"UE" for estimated.

Several analytes were out of criteria for accuracy or precision on one of the matrix
spikes, matrix spike duplicates, blank spikes or blank spike duplicates but all
other accuracy measurements (e.g., the other matrix spike, the other blank spike,
surrogates and calibration verifications) are acceptable and no data qualifier flags
are recommended.

Pyrene was out of the laboratory's criteria for accuracy on the matrix spike and
for precision on the blank spike, blank spike duplicate, but was within the QAPP
criteria. No data qualifier flags are recommended.

7. Field Duplicates

Samples No. MWST040Rl and MWST040S 1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
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validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWST040Rl MWST040S1

Analyte Initial Result Duplicate Result RPD

Phenol 27 110 121.2

Benzyl Alcohol 1.3 1.7 26.7

2-Methylphenol 2.6 3.6 32.3

4-Methylphenol 65 98 40.5

2,4-Dimethylphenol 2.5 3.4 30.5

Benzoic Acid 66 58 12.9

Pentachlorophenol 2.0 3.3 49.1

Mean RPD Acid Fraction 44.7

Standard Deviation 35.5

Naphthalene 300 840 94.7

2-Methylnaphthalene 94 220 80.3

Acenaphthylene 86 130 40.7

Acenaphthene 85 180 71.7

Dibenzofuran 96 160 50.0

Diethylphthalate 32 ND NC

Fluorene 120 200 50.0

Phenanthrene 490 720 38.0

Anthracene 180 300 50.0

di-n-Butylphthalate 12 ND NC

Fluoranthene 620 920 39.0

Pyrene 730 980 29.2

Benzo(a)anthracene 270 320 16.9

Chrysene 340 400 16.2

bis(2-Ethylhexyl)phthalate 160 150 6.5

Benzo(b )fluoranthene 60 570 161.9

Benzo(k)fluoranthene 60 570 161.9

Benzo(a)pyrene 300 330 9.5

Indeno( 1,2,3-cd)pyrene 14 130 161.1

Dibenzo(a.h)anthracene 33 ND NC

Benzo(g.h,i)perylene 60 150 85.7

Mean RPD, BIN 64.6

Standard Deviation 51.3

.~.

Key: ND = Not Detected NC = Not Calculable
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8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: Chrysene-dn and Perylene-dj- were out of criteria for Sample No. MWST054Rl
on several dilutions, however, the laboratory appropriately reanalyzed the sample
with acceptable results. No data qualifier flags are recommended.

9. TCL Compound Identification

Except as noted below, all TeL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.

. Discussion: The laboratory noted that Benzo(b)fluoranthene and Benzo(k)fluoranthene could
• not be adequately resolved. The results are a summation of the two analytes.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

All TIC calculations, spectra, and library searches were reviewed and met the criteria of the
referenced method. No TICs were detected in the laboratory blanks.

Discussion: In Sample No. MWST054Rl, tentatively identified compounds were reported.
As required by Functional Guidelines, all TIC results have already been flagged
with ''NJ'' for tentatively identified with estimated concentration.

•
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The QBD project manager telephone Kim Lofgren at MultiChem Analytical Services during the
data validation process so that the QBD project manager could request that the case narrative be
revised to delete Sample No. MWSS026S 1. This was followed up by fax notes, copies of which
are appended to this validation report.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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•

E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from the second column that had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recoveries for the surrogate Decachlorobiphenyl were out of criteria
for three Continuing Calibration Verification standards, but no data flags are
recommended because the standards are QC checks and all surrogates of the
samples are acceptable.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWCT049Rl Hexachlorobutadiene MSIMSD 2.6UE

Discussion: Although there is no acceptance criteria listed in the QAPP, the reviewer
considered the percent recovery of Hexachlorobutadiene to be low at 38 % and
42% recovery for the MSIMSD pair. Because the Blank. Spike and Blank. Spike
Duplicate were acceptable, only the sample used for the matrix spike is flagged
"E" for estimated for this analyte, and no other data qualifier flags are
recommended for the other samples in the batch.

6. Field Duplicates

Samples No. MWST040RI and MWST040S I were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.
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•

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results .
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL) .:~
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Decachlorobiphenyl on a Continuing
Calibration Verification standard was out of criteria, but no data flags are
recommended because this result is a QC check and all surrogates for the samples
are acceptable.
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5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Samples No. MWST040RI and MWST040S I were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

•

•

1. Timelines and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805072
October 14, 1998

Page 22

6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWST054Rl Mercury MSIMSD 0.83 E

MWST049Rl Mercury MSIMSD 0.21 E

MWST040Rl Mercury MSIMSD 0.38 E

MWST040ST Mercury MSIMSD 0.26 E

Discussion: Matrix spike and matrix spike duplicate recoveries were out of criteria due to high
concentrations of analytes in the original sample. The laboratory has already
flagged the data appropriately with ''N'' to indicate the recovery was out of
criteria. An additional data qualifier flag of "E" for estimated had been added. ...-.,

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis was performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

Samples No. MWST040Rl and MWST040S1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.
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MWST040Rl MWST040S1

Analyte Initial Result Duplicate Result RPD

Arsenic 5.8 6.3 8.3

Copper 62.4 81.7 26.8

Lead 33.1 47.5 35.7

Mercury 0.38 0.26 37.5

Nickel 6.5 7.6 15.6

linc 45.6 57.1 22.4

Mean RPD 24.4

Standard Deviation 11.4

Key:
NO = Not Detected NC = Not Calculable

•

•

10. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

ll. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

.--

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used.----..
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.
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Discussion: The concentration of the spiking compound for Total Organic Carbon was less
than the concentration of the sample. No data qualifier flags are recommended
because the percent recovery was with in criteria.

6. Field Duplicates

Samples No. MWST040Rl and MWST040S 1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWST040Rl MWST040S1

Analyte Initial Result Duplicate Result RPD

Total Organic Carbon 14400 17100 17.1

Percent Moisture (Multichem Lab) 35 44 22.8

Total Solids (CAS Lab) 66.2 67.3 1.6

Ammonia 4.2 4.5 6.9

Sulfide 5 4 22.2

MeanRPD 14.1

Standard Deviation 9.5

Key:
NO = Not Detected

7. Sample Result Verification

NC Not Calculable

•

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
notes below, no errors in accuracy were found.

8. Laboratory Contact

There was no verbal or written communication with the laboratory .
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9. Other Comments

None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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Puget Sound Estuary Program Data Qualifier Definitions

•

•

Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C ;::: Combined with unresolved substances

E ;::: Estimated

G ;::: Value greater than minimum shown

K ;::: Detected at less than the maximum shown

L ;::: Value less than the maximum shown

M ;::: Value is a mean

Q ;::: Questionable value

R ;::: Rejected or unusable value

T ;::: Detected below the quantification limit shown

U ;::: Undetected at the detection limit shown

Z Blank corrected

C \My Documentslwmword\QBD\DATAVAL\FOSler- \\,neeler\80S072-draft. doc
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Data Qualification Summary

•
Foster Wheeler Environmental Corporation

Middle Waterway Problem Area
October 14, 1998

Revision No. 1

FW Sample N Sample ID AuessioD Number Metbod FW Parameter N Target Analyte Value Flag Heason

370 MWST054RI 805072-1 8260 49 1,3-Dichlorobenzene 5.0 UE Internal Standard
370 MWST054RI 805072- I 8260 50 1,4-Dichlorobenzene 5.0 UE Internal Standard
370 MWST054RI 805072-1 8260 47 1,2-Dichlorobenzene 5.0 UE Internal Standard
370 MWST054RI 805072-1 8260 38 1,2,4-Trichlorobenzene 12 UE Internal Standard
370 MWST054RI 805072-1 7471 59 Mercury 0.83 E MSIMSD
370 MWST054R IRE 805072-1 RE 8260 77 Trichloroethene 10 UR Excessive Dilution
370 MWST054R IRE 805072-1 RE 8260 40 Tetrachloroethene 10 UR Excessive Dilution
370 MWST054R IRE 805072-1 RE 8260 39 Ethylbenzene 10 UR Excessive Dilution
370 MWST054 RIRE 805072-1 RE 8260 53 (m+p)-Xylenes 10 UR Excessive Dilution
370 MWST054R 1RE 805072-1 RE 8260 41 o-Xylene 10 UR Excessive Dilution
370 MWST054R IRE 805072-1 RE 8260 49 1,3-Dichlorobenzene 10 UR Excessive Dilution
370 MWST054RIRE 805072-1 RE 8260 50 1,4-Dichlorobenzene 10 UR Excessive Dilution
370 MWST054RIRE 805072-1 RE 8260 47 1,2-Dichlorobenzene 10 UR Excessive Dilution
370 MWST054R IRE 805072-1 RE 8260 38 1,2,4-Trichlorobenzene 25 UR Excessive Dilution
370 MWST054R IRE 805072-1 RE 8260 Unknown @ RT=4.74 45 R Excessive Dilution
370 MWST054R IRE 805072·1 RE 8260 Methane, Thiobis 30 R Excessive Dilution
370 MWST054RIRE 805072-1 RE 8260 Unknown (til RT=32.60 35 R Excessive Dilution
370 MWST054R IRE 805072-1 RE 8260 Unknown (til RT=33.31 30 R Excessive Dilution
358 MWST049RI 805072-2 8260 49 1,3-Dichlorobenzene 3.2 UE Internal Standard
358 MWST049RI 805072-2 8260 50 1,4-Dichlorobenzene 3.2 UE Internal Standard
358 MWST049RJ 805072-2 8260 47 1,2-Dichlorobenzene 3.2 UE Internal Standard
358 MWST049RI 805072-2 8260 38 1,2,4-Trichlorobenzene 7.9 UE Internal Standard
358 MWST049R IRE 805072-2 RE 8260 77 Trichloroethene 7.9 UR Excessive Dilution
358 MWST049R IRE 805072-2 RE 8260 40 Tetrachloroethene 7.9 UR Excessive Dilution
358 MWST049R IRE 805072-2 RE 8260 39 Ethyl benzene 7.9 UR Excessive Dilution
358 MWST049R IRE 805072-2 RE 8260 53 (m+p)-Xylenes 7.9 UR Excessive Dilution
358 MWST049R 1RE 805072-2 RF. 8260 41 o-Xylene 7.9 UR Excessive Dilution
358 MWST049R IRF. 805072·2 RE 8260 49 1,3-Dichlorobenzene 7.9 UR Excessive Dilution
358 MWST049R IRE 805072-2 RE 8260 50 1,4-Dichlorobenzene 7.9 UR Excessive Dilution
358 MWST049R IRE 805072-2 RE 8260 47 1,2-Dichlorobenzene 7.9 UR Excessive Dilution
358 MWST049R IRE 805072-2 RF. 8260 38 1,2,4-Trichlorobenzene 20 UR Excessive Dilution
370 MWST054RI 805072-1 8270 7 Benzyl Alcohol 6 UE MSIMSD and BSIBSD
370 MWST054RI 805072-1 8270 2 Benzo(a)pyrene 1200 UE MSIMSD and BSIBSD
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Data Qualification Summary
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Revision No. I

FWSlmple 1/ Sample ID Assession Number Metbod FW Parameter II Target Analvte Value Fla\! Heason

358 MWST049RI 805072-2 8270 7 Benzyl Alcohol 3.2 UE MSfMSD and BS/BSD
358 MWST049RI 805072-2 8270 2 Benzoiajpvrene 300 UE MSfMSD and BS/BSD
338 MWST040RI 805072-3 8270 7 Benzyl Alcohol 1.3 UE MSfMSD and BSIBSD
338 MWST040RI 805072-3 8270 2 Benzo(a)pyrene 330 UE MSfMSD and BS/BSD
341 MWST040SI 805072-4 8270 7 Benzyl Alcohol 1.7 UE MSfMSD and BSIBSD
341 MWST040SI 805072-4 8270 2 Benzo(a)pyrene 240 UE MSfMSD and BSIBSD
358 MWST049RI 805072-2 8081 36 Hexachlorobutadiene 2.6 UE MSfMSD
358 MWST049RI 805072-2 7471 59 Mercury 0.21 E MSfMSD
338 MWST040RI 805072-3 7471 59 Mercury 0.38 E MSfMSD
341 MWST040S1 805072-4 7471 59 Mercury 0.26 E MSfMSD

) ) )
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805072

Method: PSEP

No. of Samples: 4

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 M 0 0 X 0 N/A

QC Samples (LCS. PVS) 0 0 0 0 0 0 N/A

Internal Standards M 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment M M 0 0 X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about S% of the data points are qualified as either estimated or unusable.
M More than about S% of the data points are qualified as either estimated or unusable.
Z More than about S% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved internal standards associated with several
Dichlorobenzenes. Benzo(a)pyrene, Benzyl Alcohol, and Mercury on several samples due to
MSIMSD and BSIBSD failures.



Site Name: Middle Waterway

Type of Review: =...P=S=E"'-P _

DATA EVALUATION SUMMARY
SDC No. 805072

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ...:..4 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Tolal # of Total # Estimated/Total
Time Standards Analytes # in all Samples

VOA 8 8 8/48 = 16.7%

SVOA 8 8 8/28 = 28.6%

PEST I 1 1120= 5.0%

PCB 0 0/28 = 0%

METALS 4 4 4/92 = 4.3%

INORG 0 0/28 = 0%

Note Asteusk (.) indicates addiuonal exceedances of review cnteria.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination 10 Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

VOA 22 22 22/48 = 45.6%

SVOA 0 0/28 = 0%

PEST 0 0/20 = 0%

PCB 0 0/28 = 0%

METALS 0 0/92 = 0%

INORG 0 0/28 = 0%

Note Asterrsk (.) mdicates addiuonal exceedances of review cruena

C \My Documen15\wlnword\QBD\DATAVAL\fosler·WheelerlJ)ata Rejection Summary\80S072 drs doc
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", as revised,
1994; "Functional Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994;
and "Recommended Protocols for Measuring Selected Environmental Variables in Puget
Sound", May 1997; or using criteria listed in the method referenced. Data may be qualified for
any of several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size. data
reviewer, and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWST039RI 805075·1 X X X X X X

MWST048RI 805075-2 X X X X X X

MWST043RI 805075-3 X X X X X X

MWST052RI 805075-4 X X X X X X

MWST040EI 805075-5 X X X X X

Key:

•
VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Triburyl Tin

Table 2: Data, Reviewer, and Senior Reviewer

•

Analysis Matrix Data Package Reviewer I Senior Reviewer

Volatile Organics I Sediment 153 pages Debbie Copsey i Lorraine L. Davis

Semi volatile Organics ! Water 86 pages Thomas S. Davis Lorraine L. Davis

Semi volatile Organics Sediment 646 pages Thomas S. Davis I Lorraine L. Davis

Pesticides Water 222 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 293 pages I Thomas S. Davis Lorraine L. Davis

PCBs I Water 100 pages Thomas S. Davis
I

Lorraine L. DavisI

PCBs I Sediment 196 pages Thomas S. Davis Lorraine L. Davis

Metals I Water 117 pages Lorraine L. Davis I Thomas S. Davis

I I I
Metals Sediment 1 130 pages Lorraine L. Davis I Thomas S. Davis

,
lnorganics Sediment 50 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 18 pages Lorraine L. Davis Thomas S Davis

Sample Receiving Water and

I
7 pages Lorraine L. Davis

I
Thomas S. Davis

Sediment
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The samples were taken on May 19, 1998. The samples were received by the
laboratory at a temperature of 6.5°C on May 20, 1998. A Corrective Action Form
was generated stating that the temperature of the samples was out of acceptance
criteria of 4 ± 2°C, but there was no indication that the client was notified of the
incident nor is there a supervisory signature indicating approval of the Corrective
Action.

There is a three minute break in the chain-of-custody from the time the samples
were relinquished by Carol Hutley and the time the laboratory received the
sample.

There were obliterations and changes made to the chain-of-custody without
initials and dates.

The chain-of-custody for samples subcontracted to both the Columbia Analytical
Services and the Rosa Environmental and Biotechnical Laboratory shows a break
in custody from the time the samples were relinquished by MultiChem Analytical
Services to when the samples were accepted by each laboratory. There is no
documentation such as bill of lading or airbill to indicate a courier service was
used.

Foster Wheeler has investigated this issue and the sample shipping codes are on
file with Multichem and Federal Express. No further action is required.
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C. Review of GC/MS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: Pages 69, 70, and 71 (Form VI) are rmssmg from the data package. The
laboratory had been contacted to provide the data.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound list (TCl) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCl Compounds were detected,

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards, quantitation ion. and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

,~.

~"

-~~~-------~-------~--~-~=......_-----~._.
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•

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no written or verbal communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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D. Review of GC/MS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. Except as noted below, all
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Date Date Date

Associated Samples Analysis Sampled Extracted Analyzed FI

I MWST040el 8270 5/19/98 6/1/98 6/10/98 All UE

Discussion: The analysis of Sample No. MWST040e I exceeded the holding time by six days.
All non-detects have been flagged with a "VE" for estimated reporting limit.

The laboratory had extracted Sample No. MWST048RI and MWST054RI within
the initial fourteen day holding time, but the extract was lost. At the time of
extraction, the laboratory had also frozen a portion of the sample. This frozen
aliquot was thawed and re-analyzed after fourteen days had elapsed. Because
PSEP recommendations list a one-year holding time for frozen sediments for this
analysis, the holding time was not exceeded.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL) ~,

analytes had Percent Relative Standard Deviations greater than that allowed by the method and
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all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

Associated Samples Analyte Affected Type of Deviation Flag

MWST040el Benzidine Continuing Calibration 94 UE

Discussion: A continuing calibration check for the target compound Benzidine had a percent
difference greater than the acceptance criteria and the result in Sample
MWST0404e I is flagged "UE" for an estimated reporting limit.

• 4.

Several continuing calibration checks were out of criteria for various dates of
analysis. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from a different analytical batch that had
acceptable results.

Blanks and Checks for Contamination

•

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Benzoic Acid. Phenol. and bis(2-Ethylhexyl)phthalate was detected in the method
blank analyzed with this SDG. The concentration of the compound was less than
the reporting limit. The laboratory has already flagged the samples appropriately
with a "B"' and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Several samples and quality control check samples had one surrogate out of
criteria in either the acid or the base/neutral fraction but per Functional Guidelines
and the referenced method, no data flags are recommended unless at least two
surrogates are out of criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWST043RI Benzyl Alcohol MSIMSD & BSIBSD 3.1 E

Benzo(g,h,i )perylene 290E

MWST052RI Benzyl Alcohol MSIMSD & BSIBSD 3.2 E

Benzo(g,h.i)perylene 480 E

MWST039RI Benzyl Alcohol MSIMSD & BSIBSD 2.7 E

2.4-Dimethylphenol 29 E

MWST039RI Benzo( a)pyrene BSIBSD 1200 E

MWST048RI Benzyl Alcohol MSIMSD & BSIBSD 3.8 E

2.4-Dimethylphenol 13 E

MWST048Rl Benzo(a)pyrene BSIBSD 1700 E

Discussion: Benzyl Alcohol and 2.4-Dimethylphenol were out of criteria for both accuracy
and precision in both the MSIMSD and BSIBSD pairs associated with Samples
No. MWS039Rl and MWST048Rl. Benzo(g,h,i)perylene was out of criteria for
both the MSfMSD and the BSIBSD pairs associated with Samples MWST043RI
and MWST052R I. All associated samples have been flagged as "E" for
estimated.

Benzo(a)pyrene was out of criteria for accuracy in the BSIBSD pair associated
with the re-extraction of Samples No. MWST039Rl and MMWST048Rl. The
laboratory failed to extract a MSIMSD pair with this batch, and both samples are
flagged "E" for estimated for this analyte.

Several other analytes were out of criteria for a single blank spike or matrix spike
but all other accuracy measurements (e.g., other matrix spikes, other blank spikes,
surrogates and calibration verifications) were acceptable, and/or the percent
recovery was within QAPP criteria. No additional data qualifier flags are
recommended.
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7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

•

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples for the concentrated re
analysis for n-Nitrosodiphenylamine, but none were the internal standard
associated with the target analyte, and no data qualifier flags are recommended.

•

9. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times. mass spectra. and peak
identification of the referenced method.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data. as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

• Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from the second colwnn that had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

•
4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for three Continuing
Calibration Verification standards were out of criteria, but no data flags are
recommended because the standards are QC checks and all surrogates of the
samples are acceptable.

5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

Discussion: Although there is no acceptance criteria listed in the QAPP, the reviewer
considered the percent recovery of Hexachlorobutadiene to be low at 38 % and
42% recovery for the MSIMSD pair. Because the Blank Spike and Blank Spike
Duplicate were acceptable. only the sample used for the matrix spike (which was
in a different SDG) was flagged for this analyte, and no other data qualifier flags
are recommended for the other samples in the batch.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.
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•

•

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDTIEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None .

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Date Date Date

Associated Samples Analytes Sampled Extracted Analyzed Flag

IMWST040el I All Aroclor I 5/19/98 I 6/1/98 I 6/4/98 I 0.94 UE I
Discussion: The analysis of Sample No. MWST040e 1 exceeded the holding time by six days.

All non-detects should be flagged with an "VE" for estimated reporting limit.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recovery for the surrogate Decachlorobiphenyl in Sample No.
MWS T040e 1 was out of criteria, but per Functional Guidelines and the referenced
method, no data qualifier flags are recommended unless two surrogates are out of
criteria.

5. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Discussion: A single blank spike of Aroclor 101611260 that was associated with Sample No.
MWST0404e 1 was out of criteria but all other accuracy measurements (e.g., the
blank spike duplicate, matrix spikes, surrogates, and calibration verifications)
were acceptable and no data qualifier flags are recommended.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Lnstrument and method blank analyses were performed at the required frequencies and. except as
noted below. no analytes were detected or levels were below the reporting limit.

Discussion: Copper was detected in the blank associated with Sample Nos. MWST039R 1.
MWST048Rl. MWST043Rl. and MWST052RJ. No data qualifier flags are
recommended because the concentration of copper in the samples are greater than
ten times the concentration of copper in the blank.

4. ICP Interference Check Standard

The Lnterference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.
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5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWST039Rl Mercury MSIMSD 0.36 E

MWST048Rl Mercury MSIMSD 0.37 E

MWST043Rl Mercury MSIMSD 0.39 E

MWST052RI Mercury MSIMSD 0.28 E

. Discussion: Matrix spike and matrix spike duplicate recoveries were out of criteria due to high
concentrations of analytes in the original sample. The laboratory has already
flagged the data appropriately with "N" to indicate the recovery was out of
criteria. An additional data qualifier flag of "E" for estimated had been added.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

"........-......

,-...
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9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report .



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805075
October 14, 1998

Page 22

H. Review of Inorganic Analyses

Ammonia, Sulfide, TOC, and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: The samples were received at Colwnbia Analytical Services at a temperature of
6.2°C, just above the criteria of 4 ± 2°e. In the professional opinion of the
viewer. the slightly elevated temperature does not impact the quality of the data
and no data qualifier flags are recommended.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met. including the number of standards used
and correlation coefficients. All continuing calibration criteria. including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies. data reduction/calculations, transcription, linear ranges, and dilutions. Except as
notes below. no errors in accuracy were found.

Associated Samples Analyte Type of Deviation Flag

MWST048Rl Ammonia Transcription Error 9.5

MWST043RI Ammonia Transcription Error 8.4

Discussion: Transcription errors were found in determining the final results. Corrected values
are listed in the summary table and on the laboratory final report forms.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.
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9. Other Comments

None.

10. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.



•

•

•

Quality By Design

Attachment 1
Puget Sound Estuary Program Data Qualifier Definitions



• QlIality By Design

Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected belov...' the quantification limit shown

U Undetected at the detection limit shown

Z = Blank corrected
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Revision No. I

FW Sample II Simple ID AssessioD Number Metbod FW Parameter II Target Analyte Value Flae Reason

409 MWST040el 805075-5 8270 121 n-Nitrosodimethylamine 9 UE Holding Time
409 MWST040el 805075-5 8270 24 Phenol 9 UE Holding Time
409 MWST040el 805075-5 8270 114 Aniline 9 UE Holding Time
409 MWST040el 805075-5 8270 117 bis(2-Chloroethyl)ether 9 UE Holding Time
409 MWST040el 805075-5 8270 101 2-Chlorophenol 9 UE Holding Time
409 MWST040eI 805075-5 8270 49 I,J-Dichlorobenzene 9 UE HoldinlZTime
409 MWST040el 805075-5 8270 50 1,4-Dichlorobenzene 9 UE Holding Time
409 MWST040el 805075-5 8270 7 Benzyl Alcohol 9 UE Holding Time
409 MWST040el 805075-5 8270 47 1,2-Dichlorobenzene 9 UE Holding Time
409 MWST040el 805075-5 8270 72 2-Methvlphenol 9 UE Holding Time
409 MWST040e1 805075-5 8270 93 2,2'-Oxvbis( l-chlorpropane) 9 UE Holding Time
409 MWST040el 805075-5 8270 106 3/4-Methvlphenol 9 UE Holding Time
409 MWST040el 805075-5 8270 122 n-Nitroso-di-n-propylamine 9 UE Holding Time
409 MWST040el 805075-5 8270 119 Hexachloroethane 9 UE Holding Time
409 MWST040el 805075-5 8270 123 Nitrobenzene 9 UE Holding Time
409 MWST040el 805075-5 8270 120 lsophorone 9 UE Holding Time
409 MWST040eJ 805075-5 8270 103 2-Nitrophenol 9 UE Holding Time
409 MWST040el 805075-5 8270 68 2,4-Dimethylphenol 9 UE Holding Time
409 MWST040eI 805075-5 8270 6 Benzoic Acid 47 UE Holding Time
409 MWST040el 805075-5 8270 116 bis(2-Chloroethyoxy)methane 9 UE Holding Time
409 MWST040el 805075-5 8270 96 2,4-Dichlorophenol 9 UE Holding Time
409 MWST040eI 805075-5 8270 38 1,2,4-Trichlorobenzene 9 UE Holding Time
409 MWST040eI 805075-5 8270 20 Naphthalene 9 UE Holding Time
409 MWST040el 805075-5 8270 110 4-Chloroaniline 9 UE Holding Time
409 MWST040el 805075-5 8270 36 Hexachlorobutadiene 9 UE Holding Time
409 MWST040el 805075-5 8270 109 4-Chloro-3-methvlphenol 9 UE Holding Time
409 MWST040e1 805075-5 8270 71 2-Methvlnaphthalene 9 UE Holding Time
409 MWST040el 805075·5 8270 118 Hexachlorocyclopentadiene 9 UE Holding Time
409 MWST040eI 805075-5 8270 95 2,4,6- Trichlorophenol 9 UE Holding Time
409 MWST040e1 805075·5 8270 94 2,4,5-Trichlorophenol 47 UE Holding Time
409 MWST040eI 805075-5 8270 100 2-Chloronaphthalene 9 UE Holding Time
409 MWST040el 805075-5 8270 103 2-Ni troani line 47 UE Holding Time
409 MWST040el 805075·5 8270 15 Dimethvlphthalate 9 UE Holding Time



Quality By /)esiKn

Data Qualification Summary

Foster Wheeler Environmental Corporation

Middle Waterway Problem Area

October 14, 1998

Revision No. 1

FWSlmpleli Simple ID Ane5sioD Number Method FW Parameter II Taraet Analvte Value FlaE KeaSOD

409 MWST040el 805075-5 8270 75 Acenaphthvlene 9 UE Holding Time
409 MWST040eI 805075-5 8270 105 3-Nitroaniline 47 UE HoidinR Time
409 MWST040el 805075-5 8270 74 Acenaphthene 9 UE Holding Time
409 MWST040el 805075-5 8270 97 2,4-Dinitrophenol 47 UE Holding Time
409 MWST040el 805075-5 8270 113 4-Nitrophenol 47 UE Holding Time
409 MWST040eI 805075-5 8270 13 Dibenzofuran 9 UE Holding Time
409 MWST040el 805075-5 8270 98 2,4-Dinitrotoluene 9 UE Holding Time
409 MWST040el 805075-5 8270 99 2,6-Dinitrotoluene 9 UE Holding Time
409 MWST040eI 805075-5 8270 14 Diethylphthalate 9 UE Holding Time
409 MWST040el 805075-5 8270 III 4-Chlorophenyl-phenyl ether 9 UE Holding Time
409 MWST040el 805075-5 8270 17 Fluorene 9 UE Holding Time
409 MWST040el 805075-5 8270 112 4-Nitroaniline 47 UE Holding Time
409 MWST040el 805075-5 8270 107 4,6-Dinitro-2-methvlphenol 47 UE Holding Time
409 MWST040el 805075-5 8270 19 n-Nitrosodinhenvlamine 3 E Holding Time
409 MWST040el 805075-5 8270 108 4-Bromophenvl-phenvl ether 9 UE Holding Time
409 MWST040eI 805075-5 8270 35 Hexachlorobenzene 9 UE Holding Time
409 MWST040el 805075-5 8270 22 Pentachlorophenol 9 UE Holding Time
409 MWST040el 805075-5 8270 23 Phenanthrene 9 UE Holding Time
409 MWST040el 805075-5 8270 76 Anthracene 9 UE Holding Time
409 MWST040el 805075-5 8270 10 di-n-Butylphthalate 9 UE Holding Time
409 MWST040el 805075-5 8270 16 Fluoranthene 9 UE Holding Time

Holding Time & Continuing
409 MWST040e1 805075-5 8270 115 Benzidine 94 UE Calibration
409 MWST040el 805075·5 8270 26 Pyrene 9 UE Holding Time
409 MWST040el 805075-5 8270 8 Butyl benzylphthalate 9 UE Holding Time
409 MWST040eI 805075-5 8270 104 3,3'-Dichlorbenzidine 19 UE Holding Time
409 MWST040eI 805075-5 8270 I Benzo( a)anthracene 9 UE Holding Time
409 MWST040eI 805075-5 8270 28 Bis(2-ethylhexyl)Phthalate 2 E Holding Time
409 MWST040el 805075-5 8270 9 Chrvsene 9 UE Holding Time
409 MWST040el 805075-5 8270 II di-n-Octvlphthalate 9 UE Holding Time
409 MWST040el 805075-5 8270 3 Benzo(b)fluoranthene 9 UE Holding Time
409 MWST040eI 805075·5 8270 5 Benzo(k)fluoranthene 9 UE Holdina Time
409 MWST040el 805075-5 8270 2 Benzo( a)pyrene 9 UE Holding Time

) ) )
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Data Qualification Summary
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FWSamplell Sample ID AJltssioD Number Method FW Parameter II Taraet Aoalyte Value Fla! Reason

409 MWST040el 805075-5 8270 18 lndeno( 1,2,3-cd)pyrene 9 UE Holding Time
409 MWST040d 805075-5 8270 12 Dibenzo(a,h)anthracene 9 UE Holding Time
409 MWST040el 805075-5 8270 4 Benzo(g.h,i)perylene 9 UE Holding Time
344 MWST043RI 805075-3 8270 7 Benzyl Alcohol 3.1 E MSIMSD & BSIBSD
344 MWST043RI 805075-3 8270 4 Benzo(g,h,i)perylene 290 E MSIMSD & BSIBSD
397 MWST052RI 805075-4 8270 7 Benzyl Alcohol 3.2 E MSIMSD & BSIBSD '.
397 MWST052RI 805075-4 8270 4 Benzo(g,h,i)perylene 480 E MSIMSD & BSIBSD
332 MWST039RI 805075-1 8270 7 Benzyl Alcohol 2.7 E MSIMSD & BSIBSD
332 MWST039RI 805075-1 8270 68 2,4-Dimethv)phenol 29 E MSIMSD & BSIBSD
332 MWST039RI 805075·1 8270 2 Benzotamvrene 1200 E BSIBSD
356 MWST048RI 805075-2 8270 7 Benzyl Alcohol 3.8 E MSIMSD & BSIBSD
356 MWST048RI 805075·2 8270 68 2,4-Dimethylphenol 13 E MSIMSD & BSIBSD ..
356 MWST048RI 805075-2 8270 2 Benzo(a)pyrene 1700 E BSIBSD '..
409 MWST040el 805075-5 8082 63 Aroclor 1016 0.94 UE Holding Time :

409 MWST040el 805075·5 8082 42 Aroclor 1221 0.94 UE Holding Time
409 MWST040el 805075-5 8082 64 Aroclor 1232 0.94 UE Holding Time
409 MWST040eI 805075-5 8082 65 Aroclor 1242 0.94 UE Holding Time
409 MWST040el 805075-5 8082 43 Aroclor 1248 0.94 UE Holding Time
409 MWST040el 805075-5 8082 66 Aroclor 1254 0.94 UE Holding Time
409 MWST040el 805075-5 8082 44 Aroclor 1260 0.94 UE Holding Time ..
409 MWST040el 805075-5 8082 46 Total PCB 0.94 UE Holdinl! Time
332 MWST039 RI 805075-1 7471 59 Mercurv 0.36 E MSIMSD
356 MWST048 RI 805075-2 7471 59 Mercury 0.37 E MSIMSD
344 MWST043 RI 805075·3 7471 59 Mercury 0.39 E MSIMSD
397 MWST052 RI 805075-4 7471 59 Mercury 0.28 E MSIMSD
356 MWST048 RI 805075-2 350.1 30 Ammonia 9.5 Calculation Error
344 MWST043 RI 805075-3 350.1 30 Ammonia 8.4 Calculation Error
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805075

Method: PSEP

No. of Samples: 2

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Com.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 M 0 M 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 M 0 0 X 0 N/A

QC Samples (LCS. PYS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 X N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment 0 M 0 M X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Holding time was exceeded for a single sample for PCBs and BNAs.
Benzo(a)pyrene, Benzyl Alcohol, Benzo(g,h,i)perlyene, 2,4-Dimethylphenol, and Mercury were
qualified due to MSIMSD and BSfBSD failures. Two ammonia results were revised due to
calculation errors.



Site Name: Middle Waterway

Type of Review: =-...PS=..:E=P'-- _

DATA EVALUATION SUMMARY
SDC No. 805075

Date: October 14, 1998

Lab Name: MultiChem Analytical
Number of Samples: ;::...5 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 0 0/40 == 0%

SVOA 68 10 78 78/96 == 81.3%

PEST 0 0/25 == 0%

PCB 8 8 8/35 == 22.8%

METALS 4 4 4/11 5 == 3.4%

INORG 2" 2 2/35 == 5.7%

Note Asterisk (0) mdrcates addinonal exceedances of review criteria. •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

VOA 0 0/40 == 0%

SVOA 0 0/96 == 0%

PEST 0 0/25 == 0%

PCB 0 0/35 == 0%

METALS 0 01115 == 0%

INORG 0 0135 == 0%

Note Asterisk (0) mdrcates additional exceedances of review criteria

e:\My Documents\wmword\QBD\DATAVAL\Foster· Wheeler'Data Rejection Summary\80S07S drs doc

) ) )
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• Thomas S. Davis. Principal Date
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This data validation report consists of the following stand alone sections, each of which is
formatted to follow Functional Guidelines but which also include subsections discussing QBD
contacts with the laboratory, other comments, and a summary table of data qualifiers.
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", as revised,
1994; "Functional Guidelines for Evaluating Inorganics Analyses", as revised, 1994; and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997; or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table I. The data packages size. data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forrns or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.

,~,



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805082
October 14, 1998

Page 4

Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWST044RI 805082-1 X X X X X X

MWST047RI 805082-2 X X X X X X

MWST051RI 805082-3 X X X X X X

Key:

•

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia, and Grain Size
Tributyl Tin

Table 2: Data, Reviewer and Senior Reviewer

•

Analysis Matrix Data Package Reviewer Senior Re

Volatile Organics Sediments 101 pages Debbie Copsey Lorraine L. Davis

Semi volatile Organics Sediment 451 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 241 pages Thomas S. Davis Lorraine L. Davis

PCBs I Sediment 202 pages Thomas S. Davis I Lorraine L. Davis

Metals Sediment 136 pages Lorraine L. Davis Thomas S. Davis

lnorganics Sediment 41 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 18 pages Lorraine L. Davis I Thomas S DavisI
Sample Receiving Sediment 5 pages Lorraine L. Davis I Thomas S. Davis

1
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: There are obliterations and/or changes made on the Chain-of-Custody without
initials or dates.

.-,.-.....~,
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
• sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound list (TCl) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

•
Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recovery for Toluene-de in Sample No. MWST051RlRE was out of
criteria, but per Functional Guidelines, no data flags are required unless two
surrogates are out of criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

II Associated Samples Analyte Affected Type of Deviation Flag

MWST044Rl 1.3-Dichlorobenzene Internal Standard -l.9UE

IA-Dichlorobenzene 4.9 UE

1.2-Dichlorobenzene 4.9 UE

1.2A- Trichlorobenzene 12 UE

MWST051RI 1.3-Dichlorobenzene Internal Standard -l.0 UE

I A-Dichlorobenzene 4.0 UE

1.2-Dichlorobenzene -l.0 UE

1.2,-l·Trichlorobenzene 10UE

MWST047RI l.J-Dichlorobenzene Internal Standard 53 UE

IA-Dichlorobenzene 53 UE

1.2-Dichlorobenzene 5.3 UE

1.2A- Trichlorobenzene 13 UE

Discussion: The internal standard 1,4-Dichlorobenzene-c4 was out of criteria for Sample Nos.
MWST044RI, MWST047Rl, and MWST05lRl. The associated compounds
have been flagged with "E" or "VE" for estimated. Sample Nos.
MWST044RlRE, MWST05IRlRE, and MWST047RlRE were also affected by
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•

•

internal standards that are out of criteria, but are flagged "R" elsewhere in this
report.

9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analytes Affected Type of Deviation Flag

MWST051RlRE All Excessive Dilution R

MWST047RlRE All Excessive Dilution R

MWST044R1RE All Excessive Dilution R

Discussion: Two samples were diluted due to suspected high levels of target compounds. In
these instances. the laboratory reported one result for the original analysis and one
for each dilution. To condense the results to one result per analyte per sample. the
results that are above the calibration range or which should not be used due to
excessive dilution. have been flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. or peak tailing.
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13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data for samples that are flagged with an "R" are not acceptable for use. The analyses were
not within the requirements of the referenced method and significant discrepancies were
observed between raw data and reported data results.

For the other samples, the data, as qualified, are acceptable for use. The analyses were generally
within the requirements of the referenced method and no discrepancies were observed between
raw data and reported data results.

-r>,
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D. Review of GCIMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

Discussion: Several continuing calibration checks were out of criteria for various dates of
analysis. However. no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from a different analytical run that had
acceptable results.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.
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Discussion: Benzoic Acid, Phenol, and bis(2-Ethylhexyl)phthalate was detected in the method
blank analyzed with this SDG. The concentration of the compound was less than
the reporting limit. The laboratory has already flagged the samples appropriately
with a "B" and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Several samples and quality control check samples had one surrogate out of
criteria in either the acid or the base/neutral fraction but per Functional Guidelines
and the referenced method, no data flags are recommended unless at least two
surrogates are out of criteria.

6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWST044RI Benzyl Alcohol MSIMSD & BSIBSD 5.2 E

Pyrene 1500 E

MWST047RI Benzyl Alcohol MSIMSD & BSIBSD 9.7 E

~Tene 1200 E

MWST051R1 Benzyl Alcohol MSIMSD & BSIBSD 9.0 E

Pyrene 15000 E

Discussion: Benzyl Alcohol and Pyrene were out of criteria for both accuracy and precision in
both the MSIMSD and BSIBSD pairs associated with Samples No. MWST044R 1.
MWST047R 1. and MWST051 R 1. which have been flagged as HE" for estimated.

Several other analytes were out of criteria for a single blank spike or matrix spike
but all other accuracy measurements (e.g., other matrix spikes, other blank spikes,
surrogates and calibration verifications) were acceptable, and/or the percent
recovery was within QAPP criteria. No additional data qualifier flags are
recommended.
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7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

•

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples in several SDGs for the
concentrated re-analysis for n-Nitrosodiphenylamine, but none were the internal
standard associated with the target analyte, and no data qualifier flags are
recommended.

•

9. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times, mass spectra. and peak
identification of the referenced method.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards, quantitation ion. and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment :~,

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081 A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from the second column that had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for three Continuing
Calibration Verification standards were out of criteria, but no data flags are
recommended because the standards are QC checks and all surrogates of the
samples are acceptable.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

Discussion: Although there is no acceptance criteria listed in the QAPP, the reviewer
considered the percent recovery of Hexachlorobutadiene to be low at 38 % and
42% recovery for the MSIMSD pair. Because the Blank Spike and Blank Spike
Duplicate were acceptable, only the sample used for the matrix spike (which was
in a different SDG) was flagged for this analyte, and no other data qualifier flags ~.

are recommended for the other samples in the batch.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TeL Compound Identification

All Tel Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reponing limits meet requirements of the contract
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

•
None.

12. Data Use and Overall Assessment

•

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Decachlorobiphenyl on a Continuing
Calibration Verification standard was out of criteria. but no data flags are
recommended because this result is a QC check and all surrogates for the samples
are acceptable.
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5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA 6010 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Except as noted below. instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting levels.

Discussion: Copper was detected in the method blank associated with Sample Nos.
MWST044R I and MWST051 R I. No data qualifier flags are recommended
because the concentration of copper in the samples was at least ten times greater
than the concentration of copper in the blank.

4. ICP Interference Check Standard

The interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. La bora to ry Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWST044Rl Mercury MSIMSD 2.6 E

MWST047Rl Mercury MSIMSD 1.7E

MWST051RI Mercury MSIMSD 0.92 E

Discussion: Mercury was out of criteria for both accuracy and precision MSIMSD pair.
Samples No. MWST044RI, MWST047RI and MWST05lRI have been flagged
as "E" for estimated.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found
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11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Sulfide, Ammonia, TOC and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Except as noted below. matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria. ~,

•
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Discussion: The concentration of the spiking compound for Total Organic Carbon was less
than the concentration of the sample. No data qualifier flags are recommended
because the percent recovery was within criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
notes below, no errors in accuracy were found .

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

None.

JO. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary
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Foster Wheeler Environmental Corporation

Middle Waterway Problem Area
October 14, 1998

Revision No. I

FWSampleN Sample 10 AssessioD Number Metbod FW Parameter N Target Analvle Value File Reason

346 MWST044RI 805082-1 8260 49 1,3-Dichlorobenzene 4.9 UE Internal Standard
346 MWST044RI 805082-1 8260 50 1,4-Dichlorobenzene 4.9 UE Internal Standard
346 MWST044RI 805082-1 8260 47 1,2-Dichlorobenzene 4.9 UE Internal Standard
346 MWST044RI 805082-1 8260 38 1,2,4-Trichlorobenzene 12 UE Internal Standard
346 MWST044R IRE 805082·' RE 8260 40 Tetrachloroethene 9.8 UR Excessive Dilution
346 MWST044R IRE 805082-1 RE 8260 39 Ethyl benzene 9.8 UR Excessive Dilution
346 MWST044R IRE 805082-1 RE 8260 53 (m+p)-Xylenes 9.8 UR Excessive Dilution
346 MWST044R IRE 805082·1 RE 8260 41 o-Xylene 9.8 UR Excessive Dilution
346 MWST044R 1RE 805082-1 RE 8260 49 1,3-Dichlorobenzene 9.8 UR Excessive Dilution
346 MWST044R 1RE 805082-1 RE 8260 50 1,4-Dichlorobenzene 9.8 UR Excessive Dilution
346 MWST044RIRE 805082-1 RE 8260 47 1,2-Dichlorobenzene 9.8 UR Excessive Dilution
346 MWST044R IRE 805082-1 RE 8260 38 1,2,4-Trichlorobenzene 24 UR Excessive Dilution
352 MWST047RI 805082-2 8260 49 1,3-Dichlorobenzene 5.3 UE Internal Standard
352 MWST047RI 805082-2 8260 50 1,4-Dichlorobenzene 5.3 UE Internal Standard
352 MWST047RI 805082-2 8260 47 1,2-Dichlorobenzene 5.3 UE Internal Standard
352 MWST047RI 805082·2 8260 38 1,2,4-Trichlorobenzene 13 UE Internal Standard
352 MWST04 7R IRE 805082-2 RE 8260 40 Tetrachloroethene 9.6 UR Excessive Dilution
352 MWST047RIRE 805082-2 RE 8260 39 Ethy Ibenzene 9.6 UR Excessive Dilution
352 MWST047RIRE 805082-2 RE 8260 53 (m+p)-Xylenes 9.6 UR Excessive Dilution
352 MWST047RIRE 805082-2 RE 8260 41 o-Xylene 9.6 UR Excessive Dilution
352 MWST047RIRE 805082-2 RE 8260 49 1,3-Dichlorobenzene 9.6 UR Excessive Dilution
352 MWST04 7R IRE 805082-2 RE 8260 50 1,4-Dichlorobenzene 9.6 UR Excessive Dilution
352 MWST04 7R IRE 805082-2 RE 8260 47 1,2-Dichlorobenzene 9.6 UR Excessive Dilution
352 MWST047RIRE 805082·2 RE 8260 38 1,2,4-Trichlorobenzene 24 UR Excessive Dilution
365 MWST051RIRE 805082-3 RE 8260 40 Tetrachloroethene 10 UR Excessive Dilution
365 MWST051 R IRE 805082-3 RE 8260 39 Ethv Ibenzene 10 UR Excessive Dilution
365 MWST05 IR IRE 805082-3 RE 8260 53 (m-nj-Xvlenes 10 UR Excessive Dilution
365 MWST051 R IRE 805082·3 RE 8260 41 o-Xvlene 10 UR Excessive Dilurion
365 MWST051 R' RE 805082-3 RE 8260 49 1,3-Dichlorobenzene 10.0 UR Excessive Dilution
365 MWST051 RIRE 805082·3 RE 8260 50 1,4-Dichlorobenzene 10.0 UR Excessive Dilution
365 MWST051RIRE 805082-3 RE 8260 47 1,2-Dichlorobenzene 10.0 UR Excessive Dilution
365 MWST051 R1RE 805082-3 RE 8260 38 1,2,4-Trichlorobenzene 25 UR Excessive Dilution
346 MWST044RI 805082-1 8270 7 Benzyl Alcohol 5.2 E MSIMSD & BSfBSD
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Revision No. I

FWSampleli Sample ID AssessioD Number Metbod FW Parameter- II Taraet ADalvte Value F1ae ReaSOD

346 MWST044RI 805082-1 8270 26 Pvrene 1500 E MSIMSD & BSIBSD
352 MWST047RI 805082-2 8270 7 Benzyl Alcohol 9.7 E MSIMSD & BSIBSD
352 MWST047RI 805082-2 8270 26 Pvrene 1200 E MSIMSD & BSIBSD
365 MWST051RI 805082-3 8270 7 Benzyl Alcohol 9.0 E MSIMSD & BSIBSD
365 MWST051RI 805082·3 8270 26 Pyrene 15000 E MSIMSD & BSIBSD
346 MWST044RI 805082·1 747\ 59 Mercury 2.6 E MSIMSD
365 MWST047RI 805082-2 7471 59 MercW'}' 1.7 E MSIMSD
365 MWST051RI 805082-3 7471 59 Mercury 0.92 E MSIMSD

) ) )
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDO No.: 805082

Method: PSEP

No. of Samples: J

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F F

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 M 0 0 M 0 N/A

QC Samples (LCS. PVS) 0 0 0 0 0 0 N/A

Internal Standards M 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment M M 0 0 M 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved internal standards associated with several
Dichlorobenzenes. Benzyl Alcohol, Pyrene, and Mercury were qualified due to MSIMSD and
BSIBSD failures.



Site Name: Middle Waterway

Type of Review: =--P"'-S=E.:....P _

DATA EVALUATION SUMMARY
SDG No. 805082

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: =-3 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Iioiding Calibration Contamination MSIMSD Internal Other Total # of Total # Estimated/Total
Time Standards Analytes # in all Samples

VOA 8 8 8/48 = 16.7%

SVOA 6 6 6/21 = 28.6%

PEST 0 0/15 = 0%

PCB 0 0/21 = 0%

METALS 3 3 3/69 = 4.3%

INORG 0 0/21 = 0%

Note Asteusk (. ) mdicates addrnonal exceedances of review critena.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

VOA 24 24 24/48 = 50.0%

SVOA 0 0/21 = 0%
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Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", as revised,
1994; "Functional Guidelines for Evaluating Inorganics Analyses", as revised, 1994; and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997; or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size, data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805090
October 14, 1998

Page 3

Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWCT041R2 805090-1 X X X X X X

MWCT046R2 805090-2 X X X X X X

MWCT050R2 805090·3 X X X X X X

MWCT053R2 805090-4 X X X X X X

MWSS055RI 805090-5 X X X X X X

MWSS026RI 805090·6 X X X X X X

MWSS026S1 805090-7 X X X X X X

MWSS026Tl 805090-8 X

•
Key:

VOA
SV
PEST
PCB
MET
lNORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Anunonia. and Grain Size
Triburyl Tin

Table 2: Data, Reviewer, and Senior Reviewer

•

Analysis I Matrix Data Package i Reviewer Senior Reviewer

Volatile Organics Sediments 239 pages ! Debbie Copsey Lorraine L. Davis

Semi volatile Organics I Sediment 568 pages I Thomas S. Davis I Lorraine L. Davis

Pesticides Sediment 242 pages i Thomas S. Davis I Lorraine L. DavisI

PCBs Sediment 210 pages I Thomas S. Davis I Lorraine L. Davis

Metals Sediment I 181 pages I Lorraine L. Davis Thomas S. Davis

lnorganics I Sediment 43 pages I Lorraine L. Davis Thomas S. Davis

TOC Sediment I 20 pages I Lorraine L. Davis Thomas S. DavisI

Sample Receiving Water and

I
8 pages , Lorraine L. Davis Thomas S. Davis

Sediment
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: There were changes and obliterations on the chain-of-custody with no initials and
date.

There is a five day break in Chain-of-Custody from the time the samples were
relinquished by MultiChem Analytical Services and when Columbia Analytical
Services received the samples into the laboratory. There were no bills of lading
or airbills to indicate a courier service was used.

Foster Wheeler has investigated this issue and noted that the samples were ".--,_
packaged on Friday but not shipped until Monday, at which point they were
shipped via standard delivery and not by express. The sample shipping codes are
on file with MultiChem and Federal Express. No further action is required.

Columbia Analytical Services did not provide any information regarding sample
condition upon receipt. Foster Wheeler has investigated this issue and Columbia
Analytical Services is providing the appropriate documentation directly to Foster
Wheeler. Foster Wheeler has provided the reviewer with a written statement that
the sample temperature upon receipt was 4.3°C, which is within the recommended
range of 4 ± 2°C.

There is a five hour break in Chain-of-Custody from the time the samples were
relinquished by MultiChem Analytical Services and when Rosa Environmental
and Geotechnical Laboratory, LLC received the samples. It is noted on the
Chain-of-Custody that the samples were sent via a courier.

The samples were received at Rosa Environmental and Geotechnical Laboratory,
LLC in a cardboard box and the Chain-of-Custody notes that the samples were
cool, not cold. No data qualifier flags are recommended since temperature does
not affect grain size.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: The date of sample collection is missing on Form I for Sample No. MWSS026TI
(Trip Blank). The laboratory has been contacted and has been requested to revise
the page and reissue the corrected page directly to Foster Wheeler.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound list (TCl) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for Toluene-de in Sample No. MWSS055Rl was out of
criteria, but per Functional Guidelines, no data flags are required unless at least
two surrogates are out of criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

Sample Nos. MWSS026Rl and MWSS026S 1 were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

8. Internal Standards Performance for Samples

Except as noted below. all internal standard areas were within the required control limits.

Associated Samples Analyte Affected Type of DeVIatIOn Flag

MWCT046R2 1.3-Dichlorobenzene Internal Standard 3.8 UE

I A-Dichlorobenzene 3.8 UE

l.~-Dichlorobenzene 3.8 UE

1.2A- Trichlorobenzene 96UE

Discussion: The internal standard 1,4-Dichlorobenzene-~ was out of criteria for Sample No.
MWCT046R2. The associated compounds have been flagged with "E" or "UE"
for estimated. Sample No. MWCT046R2RE was also affected by internal
standards that are out of criteria, but is flagged "R" elsewhere in this report.
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9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analyte Affected Type of Deviation Flag

MWST046R2RE All Excessive Dilution R

Discussion: One sample was diluted due to suspected high levels of target compounds. In
these instances, the laboratory reported one result for the original analysis and one
for each dilution. To condense the results to one result per analyte per sample. the
results that are above the calibration range or which should not be used due to
excessive dilution, have been flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

All TIC calculations. spectra. and library searches were reviewed and met the criteria of the
referenced method. No TICs were detected in the laboratory blanks.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. or peak tailing.

13. Laboratory Contact

The QBD project manager telephone Kim Lofgren of MultiChem Analytical Services to request
that the sample date be added to Form I for Sample No. MWSS026TI and send the revised
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report to Foster Wheeler directly. This was followed up by fax notes, copies of which are
appended to this validation report.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data for samples that are flagged with an "R" are not acceptable for use. The analyses were
not within the requirements of the referenced method and significant discrepancies were
observed between raw data and reported data results. However, those compounds that were
flagged "R," were re-analyses of the samples. All samples still have reported values for each
analyte.

For the other samples, the data, as qualified, are acceptable for use. The analyses were generally
within the requirements of the referenced method and no discrepancies were observed between
raw data and reported data results.
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D. Review of GCIMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCl)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

Discussion: Several continuing calibration checks were out of criteria for various dates of
analysis. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from a different analytical run that had
acceptable results.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.
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Discussion: Benzoic Acid, Phenol, and bis(2-Ethylhexyl)phthalate was detected in the method
blank analyzed with this SDG. The concentration of the compound was less than
the reporting limit. The laboratory has already flagged the samples appropriately
with a "B" and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Several samples had surrogates that were out of criteria on the concentrated re
analysis for n-Nitrosodiphenylamine, but were acceptable in the initial analysis,
and no data qualifier flags are recommended.

Several samples and quality control check samples had one surrogate out of
criteria in either the acid or the base/neutral fraction but per Functional Guidelines
and the referenced method, no data flags are recommended unless at least two
surrogates are out of criteria.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWCT041R2 Benzyl Alcohol MSfMSD & BSIBSD 56E

Pyrene :!OOO E

MWCT046R2 Benzyl Alcohol MS,MSD & BSIBSD 6.:! E

Pyrene 1400 E

MWCT050R2 Benzyl Alcohol MS,MSD & BS/BSD 3.:! E

Pyrene 10000 E

MWCT053R2 Benzyl Alcohol MSfMSD & BSIBSD 3.:! E

Pyrene 1400 E

MWCT055RI Benzyl Alcohol MSfMSD & BSIBSD 6.9 E

Pyrene :!200 E

MWCT026R1 Benzyl Alcohol MSfMSD & BSIBSD :!.5 E
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Associated Samples Analyte Affected Type of Deviation Flag

Pyrene 1600 E

MWCT026S1 Benzyl Alcohol MSIMSD & BSIBSD 2.2 E

Pyrene 1200 E

Discussion: Benzyl Alcohol and Pyrene were out of criteria for both accuracy and precision in
both the MSIMSD and BS/BSD pairs associated with Samples No. MWCT041 R2,
MWCT046R2, MWCTOSOR2, MWCTOS3R2, MWCTOSSRl, MWCT026Rl and
MWCT026S 1, which have been flagged as HE" for estimated.

• 7.

Several other analytes were out of criteria for a single blank spike or matrix spike
but all other accuracy measurements (e.g., other matrix spikes, other blank spikes,
surrogates and calibration verifications) were acceptable, and/or the percent
recovery was within QAPP criteria. No additional data qualifier flags are
recommended.

Field Duplicates

•

Sample Nos. MWSS026Rl and MWSS026S 1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWSS026RI MWSS026S1

Analvte Initial Result Duplicate Result RPD

Phenol 120 66 58.1

Benzyl Alcohol 2.5 2.2 12.8

2-Methylphenol 6.8 6.6 30

~-Methylphenol 130 78 50.0

2A-Dimethylphenol 8.2 10 19.8

Benzoic Acid 70 56 22.2

Pentachlorophenol 2.~ 2.3 ~.3

Mean RPD. Acid Fraction 24.3

Standard Deviation 21.7

Naphthalene 780 380 69.0
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MWSS026Rl MWSS026S1

Analyte Initial Result Duplicate Result RPD

2-Methylnaphthalene 280 120 80.0

Acenaphthylene 210 150 33.3

Acenaphthene 200 100 66.7

Dibenzofuran 220 160 31.6

Fluorene 310 230 29.6

Phenanthrene 960 720 28.6

Anthracene 420 310 30.1

Fluoranthene 1100 860 24.5

Pyrene 1600 1200 28.6

Benzo(a)anthracene 520 440 16.7

Chrysene 590 520 12.6

bis(2-Ethylhexyl)phthalate 130 43 100.6

Benzo(b)fluoranthene 890 990 10.6

Benzo(k)f1uoranthene 890 990 10.6

Benzoi a)pyrene 590 550 7.0

lndeno( 1.2.3-cd)pyrene 260 170 41.9

Benzorg.h.i)perylene 300 180 50.0

Mean RPD. BIN Fraction 37.3

Standard Deviation of tbe Mean RPD 26.3

Key:
NO Not Detected NC Not Calculable

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples in several SDOs for the
concentrated re-analysis for n-Nitrosodiphenylamine, but none were the internal
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•

•

standard associated with the target analyte, and no data qualifier flags are
recommended.

9. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, mass spectra, and peak
identification of the referenced method.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

All TIC calculations, spectra. and library searches were reviewed and met the criteria of the
referenced method. No TICs were detected in the laboratory blanks.

Discussion: In Sample No. MWCT053R2, tentatively identified compounds were reported.
As required by Functional Guidelines. all TIC results have already been flagged
with "N]" for tentatively identified with estimated concentration by the
laboratory .

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.
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14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However, no data qualifier flags are recommended because both the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from the second column that had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reponing limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for three Continuing
Calibration Verification standards were out of criteria, but no data flags are
recommended because the standards are QC checks and all surrogates of the
samples are acceptable.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWSS026RI and MWSS026S 1 were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated. .--.
7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8, Compound Quantitation and Reported Detection Limits

Except as noted below. quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards or external
standardization. Reporting limits have been correctly adjusted for dilutions and extraction
amounts.

The reporting limits meet requirements of the contract.

Associated Samples Analyte Affected Type of Deviation Flag

MWCS055Rl 4,-l'-DDT Calculation Error 11.4

Discussion: The laboratory noted that the positive hit for 4.4'-DDT on Sample No. ..--.
MWSS055Rl exceeded the ClP criteria of 25% difference for quantitation on
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two columns. The laboratory has reported the lower of the two results and has
already flagged the results. EPA Method 8000B recommends that the higher of
the two results be reported and the value reported is revised to the greater value.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDTIEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

• 11.

None.

Other Comments

•

12. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results .
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

lnstrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Decachlorobiphenyl on a Continuing
Calibration Verification standard was out of criteria, but no data flags are
recommended because this result is a QC check and all surrogates for the samples
are acceptable.
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•

5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWSS026RI and MWSS026S I were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution. or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.
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-r>.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.

.~.
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G. Review of Metals Analyses
EPA Method 60 I0 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting levels.

Discussion: Copper was detected in the method blank associated with all the samples in this
SDG. No data qualifier flags are recommended because the concentration of
copper in the samples was at least ten times greater than the concentration of
copper in the blank.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWCT041R2 MercW")' MSIMSD 0.92 E

MWCT046R2 MercW")' MSIMSD 0.98 E

MWCT050R2 MercW")' MSIMSD 0.34 E

MWCT053R2 MercW")' MSIMSD O.15UE

MWSS055Rl Mercury MSIMSD 2.9 E

MWSS026Rl MercW")' MSIMSD 0.41 E

MWSS026S1 MercW")' MSIMSD 0.48E

Discussion: Mercury was out of criteria for both accuracy and precision MSIMSD pair.
Samples No. MWCT041 R2, MWCT046R2, MWCT050R2, MWCT053R2,
MWSS026Rl, MWSS026S 1 and MWSS055Rl have been flagged as "E" for
estimated.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis was performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

Sample Nos. MWSS026RI and MWSS026S I were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
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validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWSS026R1 MWSS026S1

Analyte Initial Result Duplicate Result RPD

Antimony 15.6 26.2 50.7

Arsenic 70.0 194 93.9

Cadmium 0.68 0.70 2.9

Copper 159 157 1.3

Lead 88.9 92.0 3.4

Mercury 0.41 0.48 15.7

Nickel 15.0 12.1 21.4

linc 423 440 3.9

Mean RPD 24.2

Standard Deviation 32.7

• Key:
NO Not Detected NC Not Calculable

•

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment
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The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.
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Discussion: The concentration of Total Organic Carbon in the sample was greater than the
spiking concentration for the matrix spike. No data qualifier flags are
recommended because the percent recovery was within criteria.

6. Field Duplicates

Sample Nos. MWSS026Rl and MWSS026S 1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWSS026R1 MWSS026S1

Analyte Initial Result Duplicate Result RPD

Total Organic Carbon 24400 30800 23.2

Percent Moisture (Multichern Lab) 38 36 5.4

Total Solids (CAS Lab) 69.0 66.8 3.2

Ammonia 6.1 11.8 63.7

Sulfide 1-l8.0 80.1 59.5

Mean RPD 31.0

Standard Deviariou of tbe ~leaD RPD 29.0

Key:
ND Not Detected NC Not Calculable

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies. data reduction/calculations. transcription. linear ranges, and dilutions. Except as
notes below, no errors in accuracy were found.

Associated Samples Analyte Affected Type of Deviation Flag

MWCT050R2 Total Fines Calculation Error 64.9

MWSS055Rl Total Fines Calculation Error 69.8

Calculation errors were found in determining the final results. Corrected values are listed in the
summary table and on the laboratory final report forms.
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•

•

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary

•
Foster Wheeler Environmental Corporation

Middle Waterway Problem Area

October 14, 1998

Revision No. I

I FW Sample II I Sample ID I A.uessioD Number I Metbod I FW Para meier II I Target Analyte I Value I Flag I Reason I
350 MWCT046Rl 805090-2 8260 49 1,3-Dichlorobenzene 3.8 UE Internal Standard
350 MWCT046R2 805090-2 8260 50 1,4-Dichlorobenzene 38 UE Internal Standard
350 MWCT046Rl 805090-2 8260 47 1,2-Dichlorobenzene 3.8 UE Internal Standard
350 MWCT046Rl 805090-2 8260 38 1,2,4- Trichlorobenzene 9.6 UE Internal Standard
350 MWCT046RlRE 805090-2 RE 8260 40 Tetrachloroethene 9.6 UR Excessive Dilution
350 MWCT046R2RE 805090-2 RE 8260 39 Ethy Ibenzene 9.6 UR Excessive Dilution
350 MWCT046R2RE 805090-2 RE 8260 53 (m-pj-Xylenes 9.6 UR Excessive Dilution
350 MWCT046R2RE 805090-2 RE 8260 41 o-Xylene 9.6 UR Excessive Dilution
350 MWCT046R2RE 805090-2 RE 8260 49 I,J-Dichlorobenzene 9.6 UR Excessive Dilution
350 MWCT046R2RE 805090-2 RE 8260 50 1,4-Dichlorobenzene 9.6 UR Excessive Dilution
3S0 MWCT046R2RE 80S090-2 RE 8260 47 l,l-Dichlorobenzene 9.6 UR Excessive Dilution
3S0 MWCT046RlRE 80S090-2 RE 8260 38 1,2,4-Trichlorobenzene 24 UR Excessive Dilution
374 MWSSOS5RI RE 80S090-SRE 8260 40 Tetrachloroethene 8.S UR Duplicate Analysis
374 MWSSOSSR I RE 80S090-SRE 8260 39 Ethvlbenzene 8.S UR Duplicate Analysis
374 MWSSOSSR I RE 80S090-SRE 8260 S3 (m+p}-Xylenes 8.5 UR Duplicate Analysis
374 MWSSOSSR I RE 80S090-SRE 8260 41 o-Xylene 8.5 UR Duplicate Analysis
374 MWSSOSSRI RE 80S090-SRE 8260 49 I,J-Dichlorobenzene 8.5 UR Duplicate Analysis
374 MWSSOSSR I RE 80S090-SRE 8260 50 1,4-Dichlorobenzene 8.5 UR Duplicate Analysis
374 MWSSOSSR I RE 80S090-SRE 8260 47 1,2-Dichlorobenzene 8.5 UR Duplicate Analysis
374 MWSSOSSR I RE 80S090-SRE 8260 38 1,2,4- Trichlorobenzene 21 UR Duplicate Analysis
342 MWCT041Rl 80S090-1 8270 7 Benzyl Alcohol 5.6 E MSIMSD & BSIBSD
342 MWCT04IRl 80S090-1 8270 26 Pyrene 2000 E MSIMSD & BSIBSD
3S0 MWCT046Rl 80S090-2 8270 7 Benzyl Alcohol 6.2 E MSIMSD & BSIBSD
3S0 MWCT046R2 80S090-2 8270 26 Pyrene 1400 E MSIMSD & BSIBSD
364 MWCTOSORl 80S090-3 8270 7 Benzyl Alcohol 3.2 E MSIMSD & BSIBSD
364 MWCTOSOR2 80S090-3 8270 26 Pyrene 10000 E MSIMSD & BSIBSD
369 MWCTOS3Rl 80S090-4 8270 7 Benzyl Alcohol 3.2 E MSIMSD & BSIBSD
369 MWCTOS3Rl 805090-4 8270 26 Pvrene 1400 E MSIMSD & BSIBSD
374 MWSS05SRI 80S090-S 8270 7 Benzyl Alcohol 6.9 E MSIMSD & BSIBSD
374 MWSSOSSRI 805090-S 8270 26 Pvrene 2200 E MSIMSD & BSIBSD
298 MWSS026RI 805090-6 8270 7 Benzyl Alcohol 2.5 E MSIMSD & BSIBSD
298 MWSS026Rl 80S090-6 8270 26 Pyrene 1600 E MSIMSD & BSIBSD
298 MWSS026S1 805090-7 8270 7 Benzyl Alcohol 2.2 E MSIMSD & BSIBSD
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Revision No. I

I FW Sample II I Sample ID I MsessioD Number I Method I FW Parameter II I Target ADalyte I Value I Flag I ReasoD I
298 MWSS026S1 805090-7 8270 26 Pvrene 1200 E MS/MSO & BSIBSO
374 MWSS055RI 805090-5 8081 34 4,4'-00T 11.4 Calculation Error
342 MWCT04IRl 805090-1 7471 59 Mercury 0.92 E MS/MSO
350 MWCT046Rl 805090-2 7471 59 Mercury 0.98 E MS/MSO
364 MWCT050Rl 805090-3 747\ 59 Mercury 0.34 E MS/MSD
369 MWCT053Rl 805090-4 7471 59 Mercury 0.15 UE MS/MSO
374 MWSS055RI 805090-5 7471 59 Mercury 2.9 E MS/MSO
298 MWSS026RI 805090-6 7471 59 Mercury 0.41 E MS/MSO
298 MWSS026S1 805090-7 7471 59 Mercury 0.48 E MS/MSO
364 MWCT050Rl 805090-3 ASTM422M 79 Percent Fines 64.9 Calculation Error
298 MWSS055RI 805090-6 ASTM422M 79 Percent Fines 69.8 Calculation Error

) ) )
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805090

Method: PSEP

No. of Samples: ~

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GC/MS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F N/A

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 M 0 0 M 0 N/A

QC Samples (LCS. PYS) 0 0 0 0 0 0 N/A

Internal Standards M 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment M M 0 0 M 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved internal standards associated with several
Dichlorobenzenes and MS/MSD and BSIBSD failures for Benzyl Alcohol, Pyrene, and Mercury.
A single value for 4,4'-DDT was revised due a calculation error.



Site Name: Middle Waterway

Type of Review: -,---P"",SE~P _

DATA EVALUATION SUMMARY
SDG No. 805090

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ~8 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

VOA 4 4 4/64 = 6.2%

SVOA 14 14 14/49 = 28.6%

PEST I·· 1 1/35 = 2.9%

PCB 0 0/49 = 0%

METAI.S 7 7 7fl61 = 4.3%

INORG 0 0/49 = 0%

Note Astensk (0) mdrcares additional exceedances of review crueria •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

VOA 16 16 16/64 = 25.0%

SVOA 0 0/49 = 0%

PEST 0 0/35 = 0%

PCB 0 0/49 = 0%

METALS 0 0/161 = 0%

INORG 0 0/49 = 0%

Note Asrens], 101 indrcates addruonal exceedances of review cruena

C \My DocumentslwmworcN)HD\DATA VALIFoster· Wheeler-Data Rejection Summaryl805090 drs doc

) ) )
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Date of Sampling: May 22, 1998
SDG No. 805096

Prepared for:
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QBD Job No.: 121

Reviewed and Approved.
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Fax: (ROR) 9fi9·9(J9~

•
Thomas S. Davis, Principal Date
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Laboratory Sciences, Inc., dba Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1. By the laboratory prior to receipt by the reviewer;
2. Because of laboratory deviation from the designated method;
3. Because the data may not meet the criteria listed in the reference above; or
4. By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table I. The data packages size, data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
ification Identification VOA SVOA PEST PCB MET INORG TBT

MWRM201Rl 805096-1 X X X X X X

MWRM202Rl 805096-2 X X X X X X

MWST042Rl 805096·3 X X X X X X

MWRI..,120 IT I 805096-4 X

Key:

•

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia, Grain Size
Tributyl Tin

Table 2: Data, Reviewer and Senior Reviewer

•

Analysis Matrix Data Package Reviewer S

Volatile Organics Sediment I 147 pages Debbie Copsey Lorraine L. Davis

Semi volatile Organics Sediment 404 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 202 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 202 pages Thomas S. Davis Lorraine L. Davis

Metals Sediment
I

231 pages Lorraine L. Davis Thomas S. Davis!
I

lnorganics i Sediment i 39 pages Lorraine L. Davis ; Thomas S. Davis

TOC I Sediment I 15 pages I Lorraine L. Davis I Thomas S. Davis, ,
Sample Receiving

I
Water and

I
4 pages

I
Lorraine L. Davis

I
Thomas S. Davis

Sediment
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B. Chain-or-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The Chain-of-Custody contains a gap in custody of about 24 hours, presumably
for shipping from MAS to CAS. The waybills are not attached and neither lab
noted that the samples were relinquished or received from a freight carrier.

Foster Wheeler has investigated this issue and the sample shipping codes are on file with
Multichem and Federal Express. No further action IS required.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: Form I for Sample No. MWRM201 Tl does not show when the sample was taken.
The laboratory has been contacted to revise the Form to reflect the sample date
and reissue the revised page directly to Foster Wheeler.

• 2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

•
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCl Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.
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•

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.
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D. Review of GerMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

Discussion: Several continuing calibration checks were out of criteria for various dates of
analysis. However, no data qualifier flags are recommended because either the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from a different analytical run that had
acceptable results.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.
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•

Discussion: Benzoic Acid, Phenol, and Bis(2-ethylhexyl)phthalate was detected in the method
blank analyzed with this SDG. The concentration of the compound was less than
the reporting limit. The laboratory has already flagged the samples appropriately
with a "B" and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Several samples and quality control check samples had one surrogate out of
criteria in either the acid or the base/neutral fraction but per Functional Guidelines
and the referenced method, no data flags are recommended unless at least two
surrogates are out of criteria.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

M'W~OlRl Benzyl Alcohol MSIMSD & BSiBSD ~.1 E

p)Tene 95 E

MWR..."'120~Rl Benzyl Alcohol MS/MSD & BSIBSD 3.~ E

p)Tene 100 E

M\l,'ST042R I Benzyl Alcohol MSIMSD & BSIBSD 60E

p)Tene 870 E

•

Discussion: Benzyl Alcohol and Pyrene were out of criteria for both accuracy and precision in
both the MSIMSD and BSIBSD pairs associated with Samples No.
MWRM201 R I, MWRM202R I, and MWST042R I, which have been flagged as
"E" for estimated.

Several other analytes were out of criteria for a single blank spike or matrix spike
but all other accuracy measurements (e.g., other matrix spikes, other blank spikes,
surrogates and calibration verifications) were acceptable. and/or the percent
recovery was within QAPP criteria. No additional data qualifier flags are
recommended.
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7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples in several SDGs for the
concentrated re-analysis for n-Nitrosodiphenylamine, but none were the internal /~

standard associated with the target analyte, and no data qualifier flags are
recommended.

9. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times, mass spectra. and peak
identification of the referenced method.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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•

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data. as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However. no data qualifier flags are recommended because either the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from the second column which had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for three Continuing
Calibration Verification standards were out of criteria, but no data flags are
recommended because the standards are QC checks and all surrogates of the
samples are acceptable.

5. Matrix SpikefMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

Discussion: Although there is no acceptance criteria listed in the QAPP, the reviewer
considered the percent recovery of Hexachlorobutadiene to be low at 38 % and
42% recovery for the MSIMSD pair. Because the Blank Spike and Blank Spike
Duplicate were acceptable, only the sample used for the matrix spike (which was
in a different SDG) was flagged for this analyte, and no other data qualifier flags
are recommended for the other samples in the batch .

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCl Compound Identification

All TeL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Decachlorobiphenyl on a Continuing
Calibration Verification standard was out of criteria. but no data flags are
recommended because this result is a QC check and all surrogates for the samples
are acceptable.
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5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Except as noted below. instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting levels.

Discussion: Zinc was detected in the method blank analyzed with the Samples No.
MWRM20lRI and MWST202Rl. No data qualifier flags are recommended
because the concentration of the analytes in the samples is at least ten times
greater than the concentration in the blanks.

Copper was detected in the method blank analyzed with Sample No.
MWRM20lRI. MWST202Rl and MWST042Rl. No data qualifier flags are
recommended because the concentration of the analyte in the samples is at least
ten times greater than the concentration in the blank.
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4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

6. Matrix SpikefMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWRM101Rl Mercury MS/MSD 0.17 UE

MWRM202Rl Mercury MS/MSD 042 E

MWST042RI Mercury MS/MSD 1.0 E

Discussion: Mercury was out of criteria for both accuracy and precisron and MSfMSD.
Samples No. MWRM20 I R I, MWRM202R I and MWST042R I have been
flagged as "E" or "UE" for estimated.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.
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9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12.

None.

Other Comments

13. Data Use and Overall Assessment

The data, as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.
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6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
notes below, no errors in accuracy were found.

Associated Samples Analyte Affected Type of Deviation Flag

MWRM202Rl Total Fines Calculation Error 53.8

Discussion: Calculation errors were found in determining the fmal results for Total fmes in
Sample No. MWRM202Rl. The correct value should be 53.8. Corrected values
are listed in the summary table and on the laboratory fmal report forms.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data. as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G Value greater than minimum shown

K = Detected at less than the maximum shown

• L

M

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit sho ....n

U Undetected at the detection limit sho wn

Z Blank corrected

C '"....1y Documents1wmword\QBD\DATA V AL\Fosler- Wheeler\80509&-draft doc
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Revision No. I

I FWSamplell I Sample ID I Aut"5sioD Number I Metbod I FW Parameter II I Target ADalyte I Value I Flag I ReasoD I
254 MWRMlOIRI 805096-1 8270 7 Benzyl Alcohol 2.1 E MS/MSD & BSfBSD
254 MWRM20lRI 805096-1 8270 26 Pyrene 95 E MS/MSD & BSIBSD
256 MWRMl02RI 805096-2 8270 7 Benzyl Alcohol 3.2 E MS/MSD & BSIBSD
256 MWRM202Rl 805096-2 8270 26 ?¥rene 100 E MS/MSD & BSfBSD
]4] MWST042RI 805096-] 8270 7 Benzyl Alcohol 6.0 E MS/MSD & BSfBSD

343 MWST042RI 805096-3 8270 26 Pvrene 870 E MS/MSD & BSfBSD
254 MWRM20lRI 805096-1 7471 59 MercW"Y 0.17 E MS/MSD
256 MWRMl02RI 805096-2 7471 59 Mercury 0.42 E MS/MSD
]4] MWST042Rl 805096-] 7471 59 Mercw"y 1.0 E MS/MSD
256 MWRM202RI 805096-2 ASTM422M 79 Percent Fines 53.8 Calculation Error
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805096

Method: PSEP

No. of Samples: 1

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

Ge/MS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F N/A

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix Spikes/Duplicates 0 M 0 0 X 0 N/A

QC Samples (LCS. PVS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment 0 M 0 0 X 0 N/A

o == No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MSIMSD and BSIBSD failures for Benzyl Alcohol,
Pyrene, and Mercury.



Site Name: Middle Waterway

Type of Review: =-PS='E=_=--P _

DATA EVALUATION SUMMARY
SDG No. 805096

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: -'.4 _

Ana/ytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Estimatedrfotal
Time Standards Analytes # in all Samples

VOA 0 0/32 = 0%

SVOA 6 6 6/21 = 28.6%

PEST 0 0/15 = 0%

PCB 0 0/21 = 0%

METALS 3 3 3/69 = 4.3%

INORG I·· 10 1/21= 4.8%

Note Astensk (OlllldlCales addinonal exceedances of review cruer ia •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Rejectedffotal #
Time Standard Analytes in all Samples

VOA 134 134 0/32 = 0%

SVOA 0 0/21 = 0%

PEST 0 0/15 = 0%

PCB 0 0/21 = 0%

METALS 0 0/69 = 0%

INORG 0 0/21 = 0%

Note Astensk (0) mdrcates addinonal exceedances of review cnreria

C\My Documentslwmword\QBD\DAT AV ALlFosler· Wheeler\Dara Rejection Swnmaryl805096 drs.doc

) )
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A. Introduction
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Page 2

Laboratory Sciences, Inc., dba Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1. By the laboratory prior to receipt by the reviewer;
2. Because oflaboratory deviation from the designated method;
3. Because the data may not meet the criteria listed in the reference above; or
4. By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table 1. The size of the data packages,
the data reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol fOnTIS or Contract
Laboratory Protocol equivalent fOnTIS and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWRC208RI 805097-1 X

MWRC209RI 805097-2 X

MWRC210RI 805097-3 X

•

Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. Grain Size
Tributyl Tin

Table 2: Data, Reviewer and Senior Reviewer

•

Analysis I Matrix Data Package Reviewer Senior Reviewer

lnorganics Sediment 15 pages Lorraine L. Davis Thomas S. Davis

TOC Sediment 16 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and 2 pages Lorraine L. Davis Thomas S. Davis
Sediment
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B. Chain-or-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors were found,
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C. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

• All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Calibration

lnstrurnent and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

•
Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.



Quality By Design

Foster WheelerEnvironmental
Middle Waterway ProblemArea

soo No. 805097
October 14, 1998

Page 6

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
notes below, no errors in accuracy were found.

Associated Samples Analyte Type of Deviation Flag

MWRC209RI Total Fines Calculation Error 53.4

Calculation errors were found in determining the final results for Total Fines. Corrected values
are listed in the summary table and on the laboratory final report forms.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

VaJue greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit ShO\\l1

U Undetected at the detection limit ShO\\l1

Z Blank corrected
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Revision No. I

FW Sample II

404

Sample ID

MWRC209RI

AJSetSiOD Number

805097-2

FW Parameter II

79

Target ADalyte

Percent Fines

Reason

Calculation Error
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805097

Method: PSEP

No. of Samples: J

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times N/A N/A N/A N/A N/A 0 N/A

GC/MS Performance N/A N/A N/A N/A N/A 0 N/A

Initial & Continuing Calibration N/A N/A N/A N/A N/A 0 N/A

Field Blanks (F=N/A) N/A N/A N/A N/A N/A F N/A

Laboratory Blanks N/A N/A N/A N/A N/A 0 N/A

Surrogates N/A N/A N/A N/A N/A 0 N/A

Matrix SpikesfDuplicates N/A N/A N/A N/A N/A 0 N/A

QC Samples (LCS. PVS) N/A N/A N/A N/A N/A 0 N/A

Internal Standards N/A N/A N/A N/A N/A 0 N/A

Compound Identification N/A N/A N/A N/A N/A 0 N/A

Compound Quantification NIA N/A N/A N/A N/A X N/A

System Performance N/A N/A N/A N/A N/A 0 N/A

Overall Assessment N/A N/A N/A N/A N/A 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about S% of the data points are qualified as either estimated or unusable.
Z More than about S% of the data points are qualified as unusable.

Areas of Concern: A single value for grain size was revised due to a calculation error.



Site Name: Middle Waterway

Type of Review: -,--P~S",-"E-,--P _

DATA EVALUATION SUMMARY
snc No. 805097

Date: October 14, 1998

Lab Name: MultiChem Analytical
Number of Samples: .::..3 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analytes # in all Samples

(NORG I·· I 1/21 = 4.8%

Note Astensk t ") mdrcares adduronal exceedances of review cnteria •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

INORG I 0 0/21 = 0%

Note Astensk ,.) mdicates addruonal exceedances of review cnteria

C:\My DocumentslwmwOldlQBD\DATAVAL\fosler-WheelerlDala Rejection SummaryI805097.drs.doc

) ) )
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A. Introduction

Laboratory Sciences, Inc., dba. Quality by Design, has completed a PSEP Data Validation on the
submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data packages size, data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWRH205RI 805102-1 X X X X X X

MWRH206RI 805102·2 X X X X X X

MWRH207RI 805102·3 X X X X X X

Trip Blank 805102-4 X

Key:

•

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide, Ammonia. Grain Size
Tributyl Tin

Table 2: Data, Reviewer and Senior Reviewer

•

Analysis Maoix Data Package Reviewer Senior Reviewer

Volatile Organics Sediment 150 pages Debbie Copsey Lorraine L. Davis

Semivolatile Organics Sediment 416 pages Thomas S. Davis
I Lorraine L. Davis

Pesticides Sediment 223 pages Thomas S. Davis I Lorraine L. Davis

PCBs Sediment 202 pages Thomas S. Davis I Lorraine L. DavisI
I

138 pages Lorraine L. Davis
,

Metals I Sediment I Thomas S. DavisI I

Inorganics Sediment 41 pages Lorraine L. Davis I Thomas S. Dans

TOe I Sediment I \8 pages Lorraine L. Davis : Thomas S. Dans

Sample Receiving I Water and

i
4 pages I Lorraine L. Davis Thomas S. Davis

Sediment I

I I
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors were found.
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•

•

C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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6. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification ,,..-.,

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards. quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution. or peak tailing.

.~,
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•

•

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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D. Review of GC/MS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

Discussion: Several continuing calibration checks were out of criteria for various dates of
analysis. However. no data qualifier flags are recommended because either the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from a different analytical run that had
acceptable results.

4. Blanks and Cbecks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.
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Discussion: Benzoic Acid, Phenol, and Bis(2-ethylhexyl)phthalate was detected in the method
blank analyzed with this SDG. The concentration of the compound was less than
the reporting limit. The laboratory has already flagged the samples appropriately
with a "B" and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Several samples and quality control check samples had one surrogate out of
criteria in either the acid or the base/neutral fraction but per Functional Guidelines
and the referenced method, no data flags are recommended unless at least two
surrogates are out of criteria.

• 6. Matrix SpikefMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWRH205Rl Benzyl Alcohol MSiMSD & BS;BSD :!-tUE

~Tene :!90 E

MWRH206RI Benzyl Alcohol MS/MSD & BS/BSD 28 UE

~Tene -t30 E

MWRH207Rl Benzyl Alcohol MS;MSD & BS/BSD 53 UE

~Tene -tOO E

•

Discussion: Benzyl Alcohol and Pyrene were out of criteria for both accuracy and precision in
both the MSIMSD and BSIBSD pairs associated with Samples No.
MWRH105Rl. MWRH206R\. and MWRHl07Rl, which have been flagged as
"E" or "UE" for estimated.

Several other analytes were out of criteria for a single blank spike or matrix spike
but all other accuracy measurements (e.g., other matrix spikes, other blank spikes,
surrogates and calibration verifications) were acceptable, and/or the percent
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recovery was within QAPP criteria. No additional data qualifier flags are
recommended.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are ----.
recommended.

Internal standards were out of criteria for several samples in several SDGs for the
concentrated re-analysis for n-Nitrosodiphenylamine, but none were the internal
standard associated with the target analyte, and no data qualifier flags are
recommended.

9. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times. mass spectra. and peak
identification of the referenced method.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRf.
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11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

• 14.

None.

Other Comments

•

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target .
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RSD) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria at several times during
the analysis. However. no data qualifier flags are recommended because either
the continuing calibration check was high and the associated samples were non
detect. or all quantitation was performed from the second column which had
acceptable results.

3. Blanks and Checks for Calibration

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

-----.
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Discussion: The percent recovery for one surrogate (Decachlorobiphenyl) on Sample No.
MWRH207RI was out of criteria, but per Functional Guidelines and the
referenced method, no data flags are required unless both surrogates are out of
criteria.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

• 7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Except as noted below. quantitation was performed in accordance with the referenced method.
including the
standardization.
amounts.

correct calculations using appropriate internal standards or external
Reporting limits have been correctly adjusted for dilutions and extraction

•

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.
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10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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•

•

F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Calibration

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate (Decachlorobiphenyl) on Sample No.
MWRH207R 1 was out of criteria, but per Functional Guidelines and the
referenced method. no data flags are required unless both surrogates are out of
criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material. -----,

8. Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method.
including the
standardization.
amounts.

correct calculations using appropriate internal standards or external
Reporting limits have been correctly adjusted for dilutions and extraction

The reporting limits meet requirements of the contract.

Associated Samples Analyte Affected Type of Deviation Flag

MWRH205R1 Aroelor 1254 False High Result 81 L

MWRH205RI Total PCBs False High Result 81 L

MWRH206R1 Aroelor 1254 False High Result 98 L

MWRH206RI Total PCBs False High Result 98 L

MWRH207R1 Aroclor 1254 False High Result 126 L

MWRH207R1 Total PCBs False High Result 126 L

Discussion: In addition to measurable levels of Aroclor 1254, all of the samples in this Sample
Delivery Group contain trace levels of Aroclor 1248 and 1260. each of which was
detected but at less than the reporting limit. It is difficult to differentiate the
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overlapping peaks from these trace amounts to the concentrations reported for
Aroclor 1254. The reviewer concurs that Aroclor 1254 is present, but that the
quantitation may be elevated due to contributions from the other Aroclors, and on
three samples, the results are flagged "L" to indicate that the value is less than the
maximum shown.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

• 11.

None.

Other Comments

•

12. Data Use and Overall Assessment

The data. as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: The Cover Page IN for SDG 805102 is incorrect. The laboratory has been
contacted to revise and resubmit the corrected page directly to Foster Wheeler.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting levels.

Discussion: Copper and Zinc were detected in the method blank associated with this SDG.
No data qualifier flags are recommended because the concentration of the
analytes in the samples are at least ten times the concentration found in the
blanks.
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•

•

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

6. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWR.H105RI Mercury MSfMSD 0.18 VI

MWRH206RI Mercury MSiMSD 0.22 UE

MWRH207Rl Mercury MSIMSD 0.24 VI

Discussion: Matrix spike and matrix spike duplicate recoveries were out of criteria due to high
concentrations of analytes in the original sample. The laboratory has already
flagged the data appropriately with "N" to indicate the recovery was out of
criteria. An additional data qualifier flag of"UE" for estimated reporting limit
has been added.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.
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8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The [mal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found .-----...",

II. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process so that the QBD project manager could request that the Cover Page-IN be
revised and resubmitted. This was followed up by fax notes, copies of which are appended to
this validation report.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met, including the number of standards used
and correlation coefficients. All continuing calibration criteria, including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.
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6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z = Blank corrected
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Foster Wheeler Environmental Corporation
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October 14, 1998

Revision No. I

FW Sampl~1I Sample ID AuessioD Number Metbod FW Parameter II Target Analyte Value F1a2 KeaSOD

251 MWRH205RI 805102-1 8270 7 Benzyl Alcohol 24 UE MSIMSD & BSIBSD
251 MWR1I205RI 805102-1 8270 26 Pvrene 290 E MSIMSD & BSIBSD
252 MWRII206RI 805 I02-2 8270 7 Benzyl Alcohol 28 UE MSIMSD & BSIBSD
252 MWRI1206RI 805102-2 8270 26 Pvrene 430 E MSIMSD & BSIBSD
253 MWRJI207RI 805102-3 8270 7 Benzyl Alcohol 53 UE MSIMSD & BSIBSD
253 MWRII207RI 805102-3 8270 26 Pvrene 400 E MSIMSD & BSIBSD
251 MWRI1205RI 805102-1 8082 66 Aroclor 1254 81 L False Hi~ h Result
251 MWR1I205R I 805102-1 8082 46 PCB Total 81 L False Hi~ h Result
252 MWRJ1206RI 805102-2 8082 66 Aroclor 1254 98 L False High Result
252 MWRII206RI 805102-2 8082 46 PCB Total 98 L False Hi~ h Result
253 MWRI1207RI 805102-3 8082 66 Aroclor 1254 126 L False Hi~ h Result
253 MWR1I207RI 805102-3 8082 46 PCB Total 126 L False High Result
251 MWRII205RI 805102-1 7471 59 Mercury 0.18 UE MSIMSD
252 MWRH206RI 805102-2 7471 59 Mercury 0.22 UE MSIMSD
253 MWRII207RI 805102-3 7471 59 Mercury 0.24 UE MSIMSD
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Site Name: Middle Waterway

Type of Review: "-P=-SE=,"-P _

•
DATA EVALUATION SUMMARY

SDG No. 805102

•
Date: October 14, 1998

Lab Name: MultiChem Analytical
Number of Samples: ....:.4 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # Estimated/Total
Time Standards Analytes # in all Samples

VOA 0 0/32 '" 0%

SVOA 6 6 6/21 '" 28.6%

PEST 0 0/1S '" 0%

PCB 6 6 6/21 '" 28.6%

METALS 3 3 3/69 '" 4.3%

INORG 0 0/21 = 0%

Note Astensk ( ") rudrcates additional exceedances of review criteria

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSIMSD Internal Other Total # of Total # RejectedfTotal #
Time Standards Analytes in all Samples

VOA 0 0/32 '" 0%

SVOA 0 0/21 = 0%

PEST 0 OilS = 0%

PCB 0 0/21 '" 0%

METAl.S 0 0/69= 0%

INORG 0 0/21 = 0%

Note Asterisk (.) mdrc ares addiuonal exceedances of review criteria

C \.My DocumenlSlwmwordl()RI>\IJATA \' AI.\Fosler·Wheeler\Dala Rejection Summary\80S 102 drs doc



DATA ASSESSMENT SUMMARY

Case/SAS No.: Middle Waterway

SDG No.: 805102

Method: PSEP

No. of Samples: 1

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GeIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F N/A

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix Spikes/Duplicates 0 M 0 0 X 0 N/A

QC Samples (LCS. PVS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 M 0 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment 0 M 0 M X 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of CODcern: Data qualifiers involved MSfMSD and BSIBSD failures for Benzyl Alcohol,
Pyrene, and Mercury. Several PCB values were considered to have false high values due to the .~.

quantitation of Aroclor mixtures.
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Ij 7 Puhili Street

Hi/II, Hawaii 91i7:!(J

PSEP
DATA VALIDATION REPORT

Project Name: Middle Waterway Problem Area
Type of Samples: Water and Sediments

Date of Sampling: May 27, 1998
SDG No. 805108

Prepared for:

Foster Wheeler Environmental Corporation
10900 N.E. 8th Street, Suite 1300

Bellevue, WA 98004-4405

Purchase Order Number: 011930
QBD Job No.: 121

Reviewed and Approved.

Phone: o~ml) 91i9.9.J2.J

Fax: OW8) 91i 9-9fJ9.J

• Thomas S. Davis. Principal Date
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This data validation report consists of the following stand alone sections, each of which is
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Laboratory Sciences, Inc., dba Quality by Design, has completed a PSEP Data Validation on the
submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table I. The data packages size. data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol fOnTIS or Contract
Laboratory Protocol equivalent fOnTIS and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory. on Identification VOA SVOA PEST PCB MET INORG TBT

MWSBllbRI 805108-1 X X X X X X

MWSBIOaRl 805108-2 X X X X X X

MWSBlObRI 805108-3 X X X X X X

MWSBIOcRI 805108-4 X X X X X X

MWSBllaRISP 805108-5 X X X X X X

MWSBIOaTi 805108-6 X

MWSBOl4RI 805108-7 X X X X X X

MWSB013RI 805108·8 X X X X X X

MWSBOl2Rl 805108-9 X X X X X X

MWSBllaRl 805108-10 X X X X X X

MWSB008RI 805108·11 X X X X X X

MWSB008S1 805108-12 X X X X X X

MWSBOI4TI 805108-13 X

Key:
VOA
SV
PEST
PCB
MET
lNORG
T8T

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Triburyl Tin

Table 2: Data. Reviewer and Senior Reviewer

•

Analysis I Matrix Data Package I Reviewer Senior

Volatile Organics I Sediments 182 pages Debbie Copsey Lorraine L. DavisI

Semi volatile Organics l Sediment I 960 pages I Thomas S. Davis ! Lorraine L. DavisI

Pesticides
I Sediment 302 pages i Thomas S. Davis : Lorraine L. DavisI I

PCBs Sediment I 2.t7 pages I Thomas S. Davis : Lorraine L. Davis

Metals Sediment i 291 pages I Lorrame L. Davis I Thomas S. Davis

Lnorganics Sediment ;
96 pages Lorraine L. Davis I Thomas S. DavisI

TOC Sediment I 31 pages Lorraine L. Davis I Thomas S. Davis

Sample Receiving Sediment
I

8 pages Lorraine L. Davis i Thomas S. DavisI
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: There were obliterations and/or changes made on the Chain-of-Custody without
initials or dates.
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C. Review of GC/MS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCL) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reponing limit.
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

Sample Nos. MWSB008RI and MWSB008S I were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCl Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards. quantitation ion. and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

•
None.

15. Data Use and Overall Assessment

•

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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D. Review of GCIMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: Within the initial fourteen day holding time, the laboratory had extracted Sample
No. MWSB 1OaR1, but lost the extract. At the time of extraction, the laboratory
had also frozen a portion of the sample. This frozen aliquot was thawed and re
analyzed after fourteen days had elapsed. Because PSEP recommendations list a
one year holding time for frozen sediments for this analysis, the holding time was~.
not exceeded.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

Associated Samples Analyte Affected Type of Deviation Flag

MWSBOl4RI Pentachlorophenol Continuing Calibration 6.1 E

MWSBOl3Rl Pentachlorophenol Continuing Calibration 6.8 E

MWSBOI1RI Pentachlorophenol Continuing Calibration 39 E

MWSBllaRl Pentachlorophenol Continuing Calibration 19 E

MWSB008Rl Pentachlorophenol Continuing Calibration 100 E
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Associated Samples Analyte Affected Type of Deviation Flag

MWSBOO8S1 Pentachlorophenol Continuing Calibration 73 E

MWSBIObRI Indeno( 1.2.3-cd)pyrene Continuing Calibration 471 E

Dibenzo( a.h )anthracene 14 E

Benzo(g.h.i)perylene 400E

•

Discussion: A continuing calibration check for Pentachlorophenol, Indeno( I ,2,3-cd)pyrene,
Dibenzo(a,h)anthracene, and Benzo(g,h,i)perylene on June 21, 1998 had percent
differences greater than 50%. Except for Pentachlorophenol, there are no method
or QAPP requirements for these compounds. However, the professional judgment
of the reviewer is that results that are associated with these calibration checks
should be flagged "E" or "UE" for estimated.

Several other continuing calibration checks were out of criteria for various dates
of analysis. However, no data qualifier flags are recommended because either the
continuing calibration check was high and the associated sample results were non
detect, or all quantitation was performed from a different analytical run that had
acceptable results.

•

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Benzoic Acid. Phenol, and Bis(2-ethylhexyl)phthalate was detected in the method
blank analyzed with this SDG. The concentration of the compound was less than
the reponing limit. The laboratory has already flagged the samples appropriately
with a "B" and no additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Sample No. MWSB012Rl. MWSBlIRl, and some of the QC check samples had
one surrogate out of criteria in either the acid or the base/neutral fraction but, per
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Functional Guidelines and the referenced method, no data flags are recommended
unless at least two surrogates are out of criteria.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWSBllbRI Benzyl Alcohol MSfMSD & BSIBSD 9.4 E

MWSB10aRI Benzyl Alcohol MSfMSD & BSIBSD 14 E

2A-Dimethylphenol 18 E

MWSBIObRI Benzyl Alcohol MSfMSD & BSiBSD 38 E

MWSBJOcRI Benzyl Alcohol MSfMSD & BSIBSD 4.9 E

MWSBllaRl SP Benzyl Alcohol MSfMSD & BS/BSD 39E

MWSBOl4RI Benzyl Alcohol MSfMSD & BSIBSD 2.0 E

MWSBOl3RI Benzyl Alcohol MSiMSD & BSiBSD 17 E

MWSBOl2RI Benzyl Alcohol MS/MSD & BSIBSD ~.~ E

MWSBllaRl Benzyl Alcohol MSfMSD & BSiBSD ·UE

MWSB008RI Benzyl Alcohol MS/MSD & BSiBSD 99 E

MWSB008S1 Benzyl Alcohol MS/MSD & BS/BSD 6.8 E

Discussion: Benzyl Alcohol was out of criteria for both accuracy and precision in all of the
MSiMSD and BS/BSD pairs associated with all samples. which have been
flagged as "E" for estimated.

Sample No. MWSB IOaRI was re-extracted on June 14. 1998. In the acid
fraction. 2.4-Dimethylphenol was out of criteria in the BS/BSD. but the laboratory
failed to analyze a MSlMSD pair. and the analyte is flagged "E" for estimated.

Several other analytes were out of criteria for a single blank spike or matrix spike
but all other accuracy measurements (e.g., other matrix spikes. other blank spikes,
surrogates and calibration verifications) were acceptable, and/or the percent
recovery was within QAPP criteria. In one case, the amount spiked was less than
four times the original concentration of the sample being spiked. No additional
data qualifier flags are recommended.

.------.
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7. Field Duplicates

Sample Nos. MWSB008Rl and MWST008S 1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWSBOO8Rl MWSBOO8S1

Analyte Initial Result Duplicate Result RPD

Phenol 62 61 1.6

Benzyl Alcohol 99 6.8 174.3

2-Methylphenol 4.1 3.3 21.6

4-Methylphenol 34 28 19.4

2.4-Dimethylphenol 4.4 4.4 0.0

Benzoic Acid 300 120 85.7

Pentachlorophenol 100 73 31.2

Mean RPD. Acid Fraction 47.7

Standard Deviation 62.7

Naphthalene 210 170 21.1

2-Methylnaphthalene 99 97 2.0

Acenaphthylene 57 68 17.6

Acenaphthene 54 58 7.1

Dibenzofuran 64 65 1.6

Drethylphthalate 34 42 21.1

Fluorene 58 72 21.5

Phenanthrene 430 510 17.0

Anthracene 100 570 1403

di-n-B urylphthalare 14 16 13.3

Fluoranthene 510 580 12.8

~Tene 740 650 12.9

Burylbenzvlphthalare 45 41 93

Benzot a ianthracene 260 400 424

Chrysene 340 800 80.7

bist 2-Ethylhexyl iphthalate 440 450 2.2

di-n-Ocrylphthalate 330 420 24.0

Benzot b lfluoranthene 670 1200 56.7
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MWSB008Rl MWSB008S1

Analyte Initial Result Duplicate Result RPD

Benzo(k)fluoranthene 670 1200 56.7

Benzo(a)pyrene 370 600 47.4

Indeno(1.2.3-cd)pyrene 190 290 41.7

Dibenzo(a.h)anthracene 43 18 82.0

Benzo(g.h.i)perylene 230 300 26.4

Mean RPD, BIN Fraction 33.0

Standard Deviation 33.1

Key:
ND Not Detected NC Not Calculable

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples in several SDGs for the
concentrated re-analysis for n-Nitrosodiphenylamine. but none were the internal
standard associated with the target analyte, and no data qualifier flags are
recommended.

9. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, mass spectra. and peak
identi fication of the referenced method.

Discussion: The laboratory noted that Benzo(b)fluoranthene and Benzo(h)fluoranthene could
not be adequately resolved. The results are a summation of the two analytes.

.~.
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10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

• 13. Laboratory Contact

•

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below. all initial and continuing calibration QC criteria were met. No Target
Compound list (TCl) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However. no data qualifier flags are recommended because either the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from the second column which had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reponing limit.

.... Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.
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Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for three Continuing
Calibration Verification standards were out of criteria, but no data flags are
recommended because the standards are QC checks and all surrogates of the
samples are acceptable.

5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

Discussion: Although there is no acceptance criteria listed in the QAPP, the reviewer
considered the percent recovery of Hexachlorobutadiene to be low at 38 % and
42% recovery for the MSfMSD pair. Because the Blank Spike and Blank Spike
Duplicate were acceptable. only the sample used for the matrix spike (which was
in a different SDG) was flagged for this analyte, and no other data qualifier flags
are recommended for the other samples in the batch.

6. Field Duplicates

Sample Nos. MWSB008R 1 and MWSB008S I were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

7. TCl Compound Identification

Except as noted below. all TCl Compound identifications met the criteria for retention times and
peak identification of the referenced material.

Associated Samples Analyte Affected Type of Deviation Flag

MWSBIOcRI ~A'-DDE Not Confirmed 10U

~A'-DDT 33 U

~A··DDD 13 U

MWSBIObRI ~.~··DDE Not Confirmed 7.7 U

~A'-DDT 15 U

MWSBllaRl ~A··DDT Not Confirmed 8A U

MWSBOl2Rl ~A'-DDT Not Confirmed 6.8 U
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Discussion: A review of the chromatograms indicated trace levels of analytes in "dirty"
samples with a considerable number of extraneous peaks. The reviewer does not
concur that 4,4'-DDE, 4,4'-DDT, and 4,4'-DDD were confirmed in Samples
No.MWSBlOcRl, MWSBlObRl, MWSBllaRl, and MWSB012Rl, and the
values are revised to non-detect.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

II. Other Comments

None.

12. Data Use and Overall Assessment

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed, All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reponing limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for the surrogate Decachlorobiphenyl on a Continuing
Calibration Verification standard was out of criteria, but no data flags are
recommended because this result is a QC check and all surrogates for the samples
are acceptable.
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5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

Sample Nos. MWSB008RI and MWSB008S 1 were identified as field duplicates. All analytes
reported as non-detect and precision could not be calculated.

7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

Associated Samples Analyte Affected Type of Deviation Flag

MWSB11aRl Aroclor 115-t Not Confirmed 6S U

~WSB11aRl Total PCBs Not Conlirmed 6S U

Discussion: A review of the chromatograms indicated trace levels of analytes in "dirty"
samples with a considerable number of extraneous peaks. The reviewer does not
concur that Aroclor 1254 was confirmed in Sample No. MWSB I IaR I. and the
value is revised to non-detect.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

The reporting limits meet requirements of the contract.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

1L Other Comments

•
None.

12. Data Use and Overall Assessment

•

The data. as qualified. are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report .
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F. Review of Metal Analyses
EPA Method 60 I0 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

An initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria. including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reponing limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

\A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SOG No. 805108
October 14. 1998

Page 21

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

•

Discussion: The RPD of the matrix spike and matrix spike duplicate was out of criteria. The
laboratory has already flagged the data appropriately with "*,, to indicate the RPD
was out of criteria. Since all other quality control checks are in criteria, no data
qualifier flags are recommended.

Matrix spike recoveries for Copper and Zinc were below the acceptance criteria.
The laboratory performed a post digestion spike which was in criteria. The lab
has already flagged the sample with "N" to indicate the matrix spike was out of
criteria but the post digestion spike was in criteria. No additional data qualifier
flags are recommended.

•

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. rcr Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

Sample Nos. MWSB008R 1 and MWSB008S 1 were identified as field duplicates. Test results
were reviewed and. where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator. such as sampling conditions or problems with equipment. the client typically performs
any flagging and data qualification based upon field duplicates .
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MWSBOO8Rl MWSBOO8S1

Analyte Initial Result Duplicate Result RPD

Arsenic 8.4 12.9 42.3

Copper 127 III 13.4

Lead 103 155 40.3

Mercury 0.39 0.48 20.7

Nickel 24.3 19 24.5

Zinc 121 155 24.6

Mean RPD 27.6

Standard Deviation of the Mean RPD 11.3

Key:
ND Not Detected NC Not Calculable

10. Sample Result Verification

The [mal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations. transcription. linear ranges, and dilutions. No errors in
accuracy were found

It. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.

..~
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G. Review of Inorganic Analyses
Ammonia, Sulfide, TOe, and Grain Size

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met. including the number of
standards used and correlation coefficients. All continuing calibration criteria. including

~ . ~

frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

... Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria .
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5. Precision and Accuracy

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Discussion: The RPD for TOe was out of criteria. The laboratory has already flagged the data
with "*" and no additional data qualifier flags are recommended.

6. Field Duplicates

Sample Nos. MWSB008Rl and MWSB008S 1 were identified as field duplicates. Test results
were reviewed and, where positive results were found, the relative percent difference was
calculated. All analytes except for those listed in the table below were reported as Non Detect.
Because the person who performed the sampling has information that is unavailable to the data
validator, such as sampling conditions or problems with equipment, the client typically performs
any flagging and data qualification based upon field duplicates.

MWSBOO8Rl :\lWSBOO8S1

Analvte Initial Result Duplicate Result RPD

Total Organic Carbon 25900 15700 -l9.0

Percent MOisture t Multichern Lab I 37 50 29.9

Total Solids (CAS Lab i 57.6 -l9.1 15.9

Ammonia 12.2 5.J 77.3

Sulfide 982 L230 22.J

'lean RPD 38.9

Standard Deviarion of the 'lean RPD 24.8

Key:
NO Not Detected NC Not Calculable

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies. data reduction/calculations. transcription. linear ranges, and dilutions. Except as
notes below. no errors in accuracy were found.
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Associated Samples Analyte Affected Type of Deviation Flag

MWSBI0aRl Total Fines Calculation Error 17.4

MWSBllbRl Total Fines Calculation Error 12.9

MWSB014Rl Total Fines Calculation Error 3.7

Discussion: Calculation errors were found in determining the final results for Total Fines.
Corrected values are listed in the summary table and on the laboratory final report
forms.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9. Other Comments

• None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report .

•
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Puget Sound Estuary Program Data Qualifier Definitions

•

•

Used for both organics and inorganic analyses

B == Analyte detected in samples and in method blank

C == Combined with unresolved substances

E == Estimated

G == Value greater than minimum shown

K == Detected at less than the maximwn shown

L Value less than the maximum shown

M == Value is a mean

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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Data Qualification Summary
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Foster Wheeler Environmental Corporation

Middle Waterway Problem Area

October 14, 1998

Revision No. I

I FW Sample II I Sample ID I Assession Number I Method I FW Parameter II I Target Analyte I Value I Flag I Reason I
378 MWS1310bRI 80S I08-3 8270 18 Indeno( 1,2,J-cd)pyrene 470 E Continuing Calibration
378 MWSBIObRI 805108-3 8270 12 Dibenzo(a,h)anthracene 14 E Continuina Calibration
378 MWSHIObRI 80S I08-3 8270· 4 Benzotg.h.ijperylene 400 E Continuing Calibration
269 MWSBOl4RI 80S 108· 7 8270 22 Pentachlorophenol 6.2 E Continuing Calibration
268 MWSBOl.lR I 80S I08-8 8270 22 Pentachlorophenol 6.8 E Continuing Calibration
267 MWSIl012RI 80S IOK·9 8270 22 Pentachlorophenol 39 E Continuing Calibration
380 MWSllllaRI 80S 108-10 8270 22 Pentachlorophenol 19 E Continuing Calibration
259 MWSB008RI 80S 108-11 8270 22 Pentachlorophenol 100 E Continuing Calibration
260 MWSIIOOKS I 805108-12 8270 22 Pentachlorophenol 73 E Continuing Calibration
382 MWSllllbRI 805108-1 8270 7 Benzyl Alcohol 9.4 E MSIMSD & BS/BSD
376 MWSBIOaRI K05108·2 8270 7 Benzyl Alcohol 14 E MS/MSD & BS/BSD
376 MWSBIOaRI KOS108-2 8270 68 2,4-Dimethylphenol 18 E BS/BSD
378 MWSlllObRI 80S 108-1 8270 7 Benzyl Alcohol 38 E MS/MSD & BSIBSD
379 MWSlllOcR I 805108·4 8270 7 Benzyl Alcohol 4.9 E MS/MSD & BS/BSD
381 MWSllllaRISI' 805108·5 8270 7 Benzyl Alcohol 3.9 E MSIMSD & BSIBSD
269 MWSBOl4RI 805108·7 8270 7 Benzyl Alcohol 2.0 E MSIMSD & BS/BSD
268 MWSnOl.lRI 80S 108·8 8270 7 Benzyl Alcohol 17 E MSIMSD & BSIBSD
267 MWS13012RI 80S I08·<) 8270 7 Benzyl Alcohol 2.2 E MS/MSD & BS/BSD
.l80 MWSBllaRI 80S 10K-10 8270 7 Benzyl Alcohol 4.7 E MSIMSD & BS/BSD
259 MWSn008R I 80S 108-11 8270 7 Benzyl Alcohol 99 E MS/MSD & BS/BSD

260 MWSIl008S I 805108-12 8270 7 Benzyl Alcohol 6.8 E MSIMSD & BS/BSD
379 MWSBIOcRI 80S IOK·4 8081 33 4,4'-DDE 10 U Not Confirmed
379 MWSBIOcR I 80S 108-4 8081 34 4,4'-DDT 33 U Not Confirmed
379 MWSlllOcR I 80S IOK-4 8081 32 4,4'-DDD 13 U Not Confirmed
378 MWSlllOhR I 80SIOK·1 8081 33 4,4'-DDE 7.7 U Not Confirmed
378 MWSlllOhRI 805108-3 8081 34 4,4'-00T 15 U Not Confirmed
381 MWSBllaRISI' 805108-5 8081 34 4,4'-00T 84 U Not Confirmed
267 MWSIl012RI 80S 108-9 8081 34 4,4'-ODT 6.8 U Not Confirmed
380 MWSBI'aRI 805108-10 8082 66 Aroclor 1254 65 U No! Confirmed
380 MWSBllaRI 805108·10 8082 46 PCB Total 65 U Not Confirmed
.176 MWSnlOaRI 80S I08-2 ASTM-122M 79 Percent Fines 17.4 Calculation Error
382 MWSBllbRI 805108-1 ASTM422M 79 Percent Fines 12.9 Calculation Error
269 MWSBOl4RI 80S 108-7 ASTM422M 79 Percent Fines 3.7 Calculation Error
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805108

Method: PSEP

No. of Samples: .l.l

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Coro.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GC/MS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 X 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F N/A

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikesfDuplicates 0 M 0 0 0 0 N/A

QC Samples (LCS. PVS) 0 0 0 0 0 0 NiA

Internal Standards 0 0 0 0 0 0 N/A

Compound Identification 0 0 0 0 0 0 No/A

Compound Quantification 0 0 M X 0 0 ~/A

System Performance 0 0 0 0 0 0 1"/A

Overall Assessment 0 M M X 0 0 NiA

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable:
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MSIMSD and BSIBSD failures for Benzyl Alcohol
and continuing calibration checks for Pentachlorophenol. Several values for PCBs. 4,4'-00T.
4,4'-000. and 4,4'-00E were revised to nondetect because they were not confirmed.



Site Name: Middle Waterway

Type of Review: .:....P=S=E..:....P _

DATA EVALUATION SUMMARY
SDC No. 805108

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ..:....13=---- _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Iioltling Calibration Contamination MS/MSD Internal Other Total # of Total # Estimated/Total
Time Standards Analytes # in all Samples

VOA 0 0/104 = 0%

SVOA t} 12 21 21/84 = 25.0%

PEST 7** 70 7/60= 11.7%

PCB 2** 20 2/84 = 2.4%

METALS 0 0/276 = 0%

INORG 0 0/84 = 0%

Note Asteusk ,.) rndrcares addinonal exceedances of review cntena •• lndicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Iloiding Calibration Contamination MSfMSD Internal Other Total # of Total # Rejected/Total #
Time Standard Analytes in all Samples

VOA 0 0 0/104 = 0%

SVOA 0 0/84 = 0%

PEST 0 0/60= 0%

PCB 0 2084 = 0%

METALS 0 0/276 = 0%

INORG 0 0/84 = 0%

C \My Documenls\wlllwordl()I3()I()ATA VAl.xl-ostcr- Wheelet'Dara Rejection SlInllllaryl8051 08 drs doc

) ) )
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Laboratory Sciences, Inc., dba Quality by Design, has completed a PSEP Data Validation on the
submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table I. The data packages size. data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

•

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG I tl J

MWSB04aRI 805115-1 X X X X X X

MWSB04bRISP 805115-2 X X X X X X

MWSB03bRI 805115-3 X X X X X X

MWSB04bRI 805115-4 X X X X X X

MWSB008R I SP 805115-5 X X X X X X

MWSB009RI 805115-6 X X X X X X

MWST045RI 805115-7 X X X X X X

MWSB04aTl 805115-8 X

MWSB03aRI 805115-9 X X X X X X

MWSBOOIRI 805115-10 X X X X X X

MWSB002RI 805115-11 X X X X X X

MWSBOl5RI 805115-12 X X X X X X

MWSB009R I SP 805115-13 X X X X X X

MWSB03aEI 805115-14 X X X X X X

MWSBOl5TI 805115-15 X

Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlcnnated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Triburyl Tin

Table 2: Data Reviewer and Senior Reviewer

•

Analysis I Matrix Data Package ! Revie.....er Senior Reviewer

Voiatile Organics I Sediments i 189 pages I Debbie Copsey Lorraine L. DavISI !

Semi volatile Organics Water i 85 pages I Thomas S. Davis I Lorraine L. DavisI !

Sernivolatile Organics Sediment I 907 pages I Thomas S. Davis Lorraine L. Davis,

Pesticides Sediment I 347 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment I 309 pages Thomas S. Davis I Lorraine L. Davis

Metals Water I 116 pages ! Lorraine L. Davis I Thomas S. Davis
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Analysis Matrix Data Package Reviewer I Senior Re

Metals Sediment 133 pages Lorraine L. Davis Thomas S. Davis

lnorganics Sediment 47 pages Lorraine L. Davis Thomas S. Davis

TOe Sediment 31 pages Lorraine L. Davis Thomas S. Davis

Sample Receiving Water and II pages Lorraine L. Davis Thomas S. Davis
Sediment
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•

B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: There were changes and obliterations on the chain-of-custody that were missing
initials and dates.

Sample No. MWSB04bR 1SP was listed as "HOLD" on the Chain-of-Custody.
The lab reported results for this sample and no change orders were evident in the
data packages.

The Chain-of-Custody for samples subcontracted to Columbia Analytical Services
shows a break in custody from the time the samples were relinquished by
MultiChem Analytical Services to when the samples were accepted by Columbia
Analytical Services. There is no documentation such as bill of lading or airbill to
indicate a courier service was used.

Foster Wheeler has investigated this issue and the sample shipping codes are on
file with MultiChem and Federal Express. No further action is required .
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

l. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: The date of sample collection is missing from Sample Nos. MWSBO 15Tl and
MWSB04aTl (Pages 72 and 51). Although there are trip blanks. they should be
associated with each day's sampling events. The laboratory had been contacted to
provide the data.

2. GerMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration QC criteria were met. No Target Compound List (TCl) analytes had
Percent Relative Standard Deviations greater than that allowed by the method and all System
Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC) criteria were
met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

6. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

• 8. Internal Standards Performance for Samples

•

Except as noted below. all internal standard areas were within the required control limits.

Associated Samples Analyte Affected Type of Deviation Flag

MWSB008R ISP Tetrachloroethene Internal Standard 2.8 UE

Ethylbenzene 28 t:E

m-. p-Xylene 28 rr
o-Xylene 2.8 L:F

MWSBOO9Rl 1.3-Dichlorobenzene Internal Standard -12 Ll:

lA-Dichlorobenzene -t2 L:E

1.2·Dichlorobenzene -t2 u:
1.2.-1-Trichlorobenzene 11 UE

MWST045Rl 103-Dichlorobenzene Internal Standard 3.9 UE

lA-Dichlorobenzene 3.9 UE

102-Dichlorobenzene 3.9 UE

102A-Trichlorobenzene 9.8 UE
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Associated Samples Analyte Affected Type of Deviation Flag

MWST009RISP 1.3-Dichlorobenzene Internal Standard 4.5 UE

1.4-Dichlorobenzene 4.5 UE

1.2-Dichlorobenzene 4.5 UE

1.2.4-Trichlorobenzene 11 UE

MWSB04aRI I.3-Dichlorobenzene Internal Standard 8.2 UE

IA-Dichlorobenzene 8.2 UE

I.2-Dichlorobenzene 8.2 UE

1.2.4-Trichlorobenzene 20 UE

Discussion: Internal standards Chlorobenzene-d5 and 1,4-Dichlorobenzene-d4 were out of
criteria for Sample Nos. MWSB008RlSP, MWSB009Rl, MWST045Rl,
MWSB009RISP, and MWSB04aRI. The associated compounds have been
flagged with "E" or "UE" for estimated. Samples No. MWSB008Rl SPRE,
MWSB009RlRE, MWST045RlRE, MWSB009RlSPRE, and MWSB04aR1RE
are also affected by internal standards that are out of criteria, but are flagged "R"
elsewhere in this report.

9. TCL Compound Identification

No TCL Compounds were detected.

10, Compound Quantitation and Reported Detection Limits

Except as noted below, quantitation was performed in accordance with the referenced method,
including the correct calculations using appropriate internal standards. quantitation ion. and RRF.

Associated Samples Analyte Affected Type of Deviation Flag

MWSB008R ISPRE All Volatile Organics Excessive Dilution R

MWSB009R IRE All Volatile Organics Excessive Dilution R

MWSTO.t5RlRE All Volatile Organics Excessive Dilution R

MWST009R ISPRE All Volatile Organics Excessive Dilution R

MWSB04aR 1RE All Volatile Organics Excessive Dilution R

Discussion: Five samples were diluted due to suspected high levels of target compounds. In
these instances, the laboratory reported one result for the original analysis and one
for each dilution, for a total of two sets of results for each sample. To condense
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•

•

the results into one set of usable results per sample, the results that were above the
calibration range or which should not be used due to excessive dilution, have been
flagged "R" for unusable.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process so that the QBD project manager could request the missing sample dates
for MWSB005T I and MWSB04AT I (pages 72 and 51). This was followed up by fax notes.
copies of which are appended to this validation report.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data for samples that are flagged with an "R" are not acceptable for use. The analyses were
not within the requirements of the referenced method and significant discrepancies were
observed between raw data and reported data results. Those compounds that were flagged "ROO
were re-analyses of the samples. All samples still have reported values for each analyte.

For the other samples, the data, as qualified, are acceptable for use. The analyses were generally
within the requirements of the referenced method and no discrepancies were observed between
raw data and reported data results.
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D. Review of GCIMS Semivolatiles Analyses

EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: Within the initial fourteen day holding time, the laboratory had extracted Sample
No. MWSB04bRI SP, but the surrogate recoveries were out of criteria. At the
time of extraction, the laboratory had also frozen a portion of the sample. This
frozen aliquot was thawed and re-analyzed after fourteen days had elapsed.
Because PSEP recommendations list a one year holding time for frozen sediments
for this analysis, the holding time was not exceeded.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

Except as noted below. all initial and continuing calibration QC criteria were met. No Target
Compound list (TCl) analytes had Percent Relative Standard Deviations greater than that
allowed by the method and all System Performance Check Compounds (SPCC) and Calibration
Check Compounds (CeC) criteria were met.

1\ Associated Samples Analyte Affected Type of Deviation Flag

MWSB03aEI Benzidine Continuing Calibration 94 UE

MWSB04bRl di-n-Ocrylphthalate Continuing Calibration 81 UE

BenzO\g.h,i )perlyeae !!Q E
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Associated Samples Analyte Affected Type of Deviation Flag

MWSB009Rl di-n-Octylphthalate Continuing Calibration 83 VE

Benzo(g.h.i)perlyene 520 E

MWSB045Rl di-n-Ocrylphthalate Continuing Calibration lOOVE

Benzo(g,h.i)perlyene 240 E

MWSB03aRi di-n-Octylphthalate Continuing Calibration lOOVE

Benzo(g.h.i)perlyene 250 E

MWSB001RI di-n-Octylphthalate Continuing Calibration 87 VE

Benzo(g.h.i)perlyene 70 E

MWSB002Rl di-n-Octylphthalate Continuing Calibration 83 VE

Benzo(g,h.i )perlyene 64 E

•
Discussion: A continuing calibration check for Benzidine that was associated with Sample No.

MWSB03aE 1 had a percent difference greater than 50%. Although there are no
method or QAPP requirements for this compound, the professional judgment of
the reviewer is that this result should be flagged "UE" for estimated reporting
limit.

The continuing calibration checks for di-n-Octylphthalate and
Benzo(g.h.i)perylene on July 11, 1998 had percent differences greater than 50%.
Although there are no method or QAPP requirements for this compound. the
professional judgment of the reviewer is that samples associated with this result
should be flagged "E" or "UE" for estimated.

•

4. Blanks and Checks for Contamination

Except as noted below. instrument and method blank analyses were performed al the required
frequencies and either no analytes were detected or levels were below the reponing limit.

Discussion: Bis(~-Ethylhexyl)phthalate. Phenol. and Benzoic Acid were detected in the
method blanks analyzed with this SDG. The concentration of each compound
was less than the reponing limit. The laboratory has already flagged the samples
appropriately with a "B" and no additional data qualifier flags are recommended.



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805115
October 14, 1998

Page 12

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: Several samples and quality control check samples had one surrogate out of
criteria in either the acid or the base/neutral fraction but per Functional Guidelines
and the referenced method, no data flags are recommended unless at least two
surrogates are out of criteria.

The original analysis of Sample No. MWSB04bRI SP was out of criteria for two
surrogates. The laboratory appropriately re-extracted a frozen aliquot within the
holding time for frozen sediment samples. This re-analysis was within criteria
and the laboratory properly reported only the results of the re-analysis.

Three samples had a single surrogate out of criteria in the concentrated re-analysis
for n-Nitrosodiphenylamine, but the initial sample analysis surrogate results were
acceptable. No data qualifier flags are recommended.

6. Matrix SpikefMatrix Spike Duplicate

Except as noted below. matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec.) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWSB04aRl Benzyl Alcohol MSiMSD and BS!BSD 2.3E

2A-Dimethylphenol I.JE

MWSB04bR ISP Benzyl Alcohol MS/MSD and BS;BSD 85 E

2A-Dimethylphenol 6.1 E

MWSB04bR ISP Dimethylphthalate BSiBSD ..\5 UE

Diethylphthalate 29 E

n-Nitrosodiphenylamine 15 UE

Butylbenzylphthalate 30 E

Bist 2·Ethylhexyl jphthalate 97 E
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Associated Samples Analyte Affected Type of Deviation Flag

MWSB03bRI Benzyl Alcohol MSIMSD and BSiBSD 2.2 E

2.4-Dimethylphenol 80 E

MWSB04bRI Benzyl Alcohol MSIMSD and BSIBSD 7.3 E

2.4-Dimethylphenol 13 E

MWSB008RISP Benzyl Alcohol MSIMSD and BSiBSD 3.6 E

2.4-Dimethylphenol 3.0 E

MWSB009RI Benzyl Alcohol MSIMSD and BS/BSD 6.6 E

2.4-Dimethylphenol 23 E

MWST045RI Benzyl Alcohol MSIMSD and BSiBSD 5.0 E

2,4-0imethylphenol 6.0 E

MWSB03aRi Benzyl Alcohol MSIMSD and BSiBSD 3.8 E

2.4-Dimethylphenol 28 E

MWSBOOIRI Benzyl Alcohol MSIMSO and BSiBSD 3.3 E

2,4-0imethylphenol 43 UE

MWSB002RI Benzyl Alcohol MS/MSD and BSiBSD 2.3 E

2,4-0imethylphenol I2E

MWSBOl5RI Benzyl Alcohol MSfMSO and BSiBSD 50 UE

2.-l-0imethylphenol 2.8 E

MWSB009R \ SP Benzyl Alcohol MSiMSO and BS/BSO S.7 E
2.4-0imethylphenol 9.9 E

Discussion: Benzyl Alcohol and 2.4-Dimethylphenol were out of criteria for both accuracy
and precision in both the MSIMSD and BSIBSD pair. All associated samples
have been flagged as "E" or "UE" for estimated.

For several other analytes, a single blank spike or matrix spike was out of criteria
but all other accuracy measurements (e.g.. other matrix spikes. other blank spikes.
surrogates and calibration verifications) are acceptable. and/or the percent
recovery was within QAPP criteria. No data qualifier flags are recommended.

The laboratory re-extracted three samples. one of which was from this SDG. on
June 17. 1998 with a BSiBSD. but failed to extract a MS1MSD pair with the
batch. No data qualifier flags are recommended for the acid fractions because the
BSIBSD and all other quality control checks were acceptable. For the
base/neutral fraction. Dimethylphthalate. Diethylphthalate, n
Nitrosodiphenylamine. Butylbenzylphthalate, and bis(2-Ethylhexyl)phthalate
were out of criteria on the BS/BSD. Sample No. MWSB04bR ISP is flagged "E"
and "UE" for estimated for these analytes.
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7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: The laboratory noted in their case narrative that the internal standards were out of
criteria for both the acid and base/neutral fractions of several samples. The
reviewer concurs that the corrective action (e.g., re-analysis or using results from
a different dilution) was appropriate, and no data qualifier flags are
recommended.

Internal standards were out of criteria for several samples for the concentrated re
analysis for n-Nitrosodiphenylarnine, but none were the internal standard
associated with the target analyte, and no data qualifier flags are recommended.

The case narrative noted that internal standards were out of criteria for Sample
No. MWSBO l5R I. but a review of the raw data indicated that the internal
standards were acceptable. The laboratory was contacted and requested to re
issue a revised case narrative.

9. TCL Compound Identification

Except as noted below. all TCl Compound identifications met the criteria for retention times.
mass spectra. and peak identification of the referenced method.

Discussion: The laboratory noted that Benzo(b rfluoranthene and Benzo(k lfluoranthene could
not be adequately resolved. The results are a summation of the two analytes,
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10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

Associated Samples Analyte Affected Type of Deviation Flag

MWSB04bR 1SP Benzoic Acid Linear Range Exceeded 990 E

Discussion: Sample No. MWSB04bRl SP contained Benzoic Acid which was quantitated at a
level greater than the highest standard, and has been flagged "E" for estimated.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

• 12. System Performance

•

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request clarification on RPD calculations and to request a revised case
narrative regarding internal standards for Sample No. MWSBO l5R I. This was followed up by
fax notes. copies of which are appended to this validation report.

14. Other Comments

None .
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15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.

.~,
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several continuing calibration checks were out of criteria for various dates and
columns. However. no data qualifier flags are recommended because either the
continuing calibration check was high and the associated sample results were non
detect. or all quantitation was performed from the second column which had
acceptable results.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria .
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Discussion: The percent recoveries for one surrogate on one column for several samples and
QC check samples were out of criteria, but per Functional Guidelines and the
referenced method, no data flags are required unless both surrogates are out of
criteria.

5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8, Compound Quantitation and Reported Detection Limits

Except as noted below. quantitation was performed in accordance with the referenced method.
including the
standardization.
amounts.

correct calculations using appropriate internal standards or external
Reporting limits have been correctly adjusted for dilutions and extraction

The reporting limits meet requirements of the contract.

Discussion: The laboratory noted that the posrtive hits for 4.4'-000 and 4.4 '-DDT for
Samples No. MWSB03bRI. MWSB008RI. MWSB009Rl, MWSB03aRI, and
the matrix spike duplicate exceeded the ClP criteria of 25% difference for
quantitation on two columns and has already flagged the results. These results are
either within the 40% difference criterion recommended by EPA Method 8000B
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and/or the laboratory has reported the higher of the two results appropriately. No
additional qualifier flags are recommended

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reponed data
results .
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (Tel)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recover)'

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate on the Blank Spike and on Sample No.
MWSB009R I was out of criteria. but per Functional Guidelines and the
referenced method. no data flags are required unless both surrogates are out of
criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Discussion: A single blank spike associated with Sample No. MWSB03aE I was out of criteria
but all other accuracy measurements (e.g., matrix spikes, surrogates and
calibration verifications) are acceptable and no data qualifying flags are
recommended.

6. Field Duplicates

No field duplicates were identified with this group of samples.

• 7. TCL Compound Identification

•

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Ouantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts. The reporting limits meet
requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution. peak tailing or DDT/Endrin breakdown for the initial calibration and all dates
of analysis .
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10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805115
October 14. 1998

Page 23

G. Review of Metals Analyses
EPA Method 6010 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

• 3. Blanks and Checks for Contamination

•

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting levels.

-t. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria .
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6. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and was within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were ,~

diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies. data reduction/calculations, transcription. linear ranges. and dilutions. No errors in
accuracy were found

11. Laboratory Contact

There was no verbal or written communication with the laboratory.
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12. Other Comments

None.

13. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOe, and Grain Size

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed, All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: The raw data for Sample No. MWSB04bRI is missmg Total Solids. The
laboratory has been contacted to issue the data directly to Foster Wheeler
Environmental to complete the data package.

2. Initial and Continuing Calibration

All initial calibration Quality Control criteria were met. including the number of standards used
and correlation coefficients. All continuing calibration criteria. including frequency of analysis
and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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5. Precision and Accuracy

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples Analyte Affected Type of Deviation Flag

MWSB04aRI Total Organic Carbon Duplicate 12200 E

MWSB03bRI Total Organic Carbon Duplicate 31200 E

MWSB04bRISP Total Organic Carbon Duplicate 26900 E

MWSB04bRI Total Organic Carbon Duplicate 35000 E

MWSB008R I SP Total Organic Carbon Duplicate 31600 E

MWSB009RI Total Organic Carbon Duplicate 32900 E

MWST045RI Total Organic Carbon Duplicate 52700 E

MWSB03aRi Total Organic Carbon Duplicate 28500 E

MWSBOOIRI Total Organic Carbon Duplicate 20000 E

MWSB002RI Total Organic Carbon Duplicate 9980 E

MWSBOISRI Total Organic Carbon Duplicate I-lQOO E

MWSB009R 1SP Total Organic Carbon Duplicate 36000 r

Discussion: Total Organic Carbon was out of criteria for precision for the MS.MSD pair.
Samples No. MWSB04aR I. MWSB03bR I. MWSB04bR ISP. MWSB04bR I.
MWSB008R ISP. MWSB009R I. MWST045R I. MWSB03aR I. ~v1WSBOO IR I.
M\VSB002R I. MWSBO15R1 and MWSB009R 1SP have been flagged as "Eoo for
estimated.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies. data reduction.calculations. transcription. linear ranges. and dilutions. Except as
notes below. no errors in accuracy were found .



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805115
October 14, 1998

Page 28

'~"

Associated Samples Analyte Type of Deviation Flag

MWST045RI Grain size Calculation Error 52,1

MWSBOOIRI Grain size Calculation Error 11.8

MWSB03aRI Grain size Calculation Error 10.7

MWSB03bRI Grain size Calculation Error 18,8

MWSB04aRI Grain size Calculation Error 12.3

MWSB009RI Grain size Calculation Error 43,0

MWSB009R ISP Grain size Calculation Error 64.1

MWSBOl5RI Grain size Calculation Error 15.7

Discussion: Calculation errors were found in determining the final results. Corrected values
are listed in the summary table and on the laboratory final report forms.

8. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the ,,~

data validation process so that the QBD project manager could request that the raw data for Total
Solids be provided to Foster Wheeler. This was followed up by fax notes. copies of which are
appended to this validation report.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.



•

•

•

Quality By Design

Attachment 1
Puget Sound Estuary Program Data Qualifier Definitions



• Quality By Design

Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

l,' L'ndetected at the detection limit shown

Z Blank corrected
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I FW Sample /I I Sample ID I Assession Number I Metbod I FW Parameter /I I Target Aoalyte I Value I Flag I Reason I
360 MWSU04aRI 805115-1 8260 49 I,J-Dichlorobenzene 8.2 UE Internal Standard
360 MWSIl04aRI 80S 115-1 8260 50 1,4-Dichlorobenzene 8.2 UE Internal Standard
360 MWSB04aRI 805115-1 8260 47 1,2-Dichlorobenzene 8.2 UE Internal Standard
360 MWSB04aRI 805115-1 8260 38 1,2,4- Trichlorobenzene 20 UE Internal Standard
265 MWSII009R ISI' RE 80S 115-13 RF. 8260 40 Tetrachloroethene 9.1 UR Excessive Dilution
265 MWSII009R ISI' RE 80511S-IlRE 8260 39 Ethylbenzene 91 UR Excessive Dilution
265 MWSII009R ISI' RE 805115-1l RE 8260 53 (m+p)-Xylenes 9.1 UR Excessive Dilution
265 MWSllOO'lR ISI' RE 805115-13 RE 8260 41 o-Xylene 9.1 UR Excessive Dilution

265 MWSIl009R ISI' RE 80511 S-Il RE 8260 49 1,3-Dichlorobenzene 9.1 UR Excessive Dilution

265 MWSIlOOlJRISI' RE 805115-IlRE 8260 50 1,4-Dichlorobenzene 9.1 UR Excessive Dilution
265 MWSIlOO'lR ISI' RF. 805115-13 RE 8260 47 1,2-Dichlorobenzene 9.1 UR Excessive Dilution
265 MWSElO09RISI'RE 80S 115-13 RE 8260 38 1,2,4-Trichlorobenzene 23 UR Excessive Dilution

261 MWSII008R ISP 8115115-5 8260 40 Tetracholoroethene 2.8 UE Internal Standard

261 MWSII008RISP 805115·5 8260 39 Ethvlbenzene 2.8 UE Internal Standard

261 MWSIl008RISI' 805115-5 8260 53 rn.p-Xylene 2.8 UE Internal Standard
261 MWSB008R ISP 805115-5 8260 41 o-Xvlene 2.8 UE Internal Standard

261 MWSIJ008R ISI' RIO 805115-5 RIO 8260 40 Tetrachloroethene 6.9 UR Excessive Dilution
261 MWSB008RISI'RE 805115-5 RF. 8260 39 Ethylbenzene 6.9 UR Excessive Dilution
261 MWSB008R ISI' RE 80S115-5RE 8260 53 (m+p)-Xylenes 6.9 UR Excessive Dilution
261 MWSB008R ISP RE 805115·5 RE 8260 41 o-Xylene 6.9 UR Excessive Dilution

261 MWSIl008R ISP RE 805115-S RE 8260 49 1,J-Dichlorobenzene 6.9 UR Excessive Dilution

261 MWSB008R I51' RE !I05115-5 RE 8260 50 1,4-Dichlorobenzene 6.9 UR Excessive Dilution
261 MWSB008R ISI' RE 8115115-5RE 8260 47 1,2-Dichlorobenzene 6.9 UR Excessive Dilution
261 MWSII008R ISI' RE 805115-5RE 8260 38 1,2,4-Trichlorobenzene 17 UR Excessive Dilution

263 MWSIlOOlJRI RE 805115-(,RE 8260 40 Tetrachloroethene 8.5 UR Excessive Dilution

263 MWSIlOOlJRI RE 805115-6RE 8260 39 Ethylbenzene 8.5 UR Excessive Dilution

263 MWSIlOO'lR I RE 805115-6RE 8260 53 (m+p)-Xylenes 8.5 UR Excessive Dilution
263 MWSIJ009R I RE 805115-6RE 8260 41 o-Xylene 8.5 UR Excessive Dilution
263 MWSB009R I RE 80S 115·6RE 8260 49 I,J-Dichlorobenzene 8.5 UR Excessive Dilution
263 MWSBOOlJRI RE 805115-6RE 8260 50 1,4-Dichlorobenzene 8.5 UR Excessive Dilution
263 MWSBOOlJRI RE 805115-6RE 8260 47 1,2-Dichlorobenzene 8.5 UR Excessive Dilution
263 MWSIlOOlJRI RE 805115·6RE 8260 38 1,2,4-Trichlorobenzene 21 UR Excessive Dilution
348 MWST045R I RE 805115·7RE 8260 40 Tetrachloroethene 9.8 UR Excessive Dilution
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I FWSample # I Sample ID I Assession Number I Method I FW Parameter # I Target Aoalyte I Value I Flag I Reasoo I
348 MWST045R I RE 805115-7 RE 8260 39 Ethvlbenzene 9.8 UR Excessive Dilution
348 MWST045R I RE 805115-7RE 8260 53 (m+p}-Xylenes 9.8 UR Excessive Dilution
348 MWST045R I RE 805115-7 RE 8260 41 o-Xylene 9.8 UR Excessive Dilution
348 MWST045R 1 RE 805115·7 RE 8260 49 1,3-Dichlorobenzene 9.8 UR Excessive Dilution
348 MWST045R I RE 805115·7 RE 8260 50 1,4-Dichlorobenzene 9.8 UR Excessive Dilution
348 MWST045RI RE 805115-7RE 8260 47 1,2-Dichlorobenzene 9.8 UR Excessive Dilution
348 MWST045RI RE 805115-7 RE 8260 38 1,2,4-Trichlorobenzene 24 UR Excessive Dilution
263 MWS13009RI 805115-6 8260 49 1,3-Dichlorobenzene 4.2 UE Internal Standard
263 MWSB009RI 805115-6 8260 50 1,4-Dichlorobenzene 4.2 UE Internal Standard
263 MWS13009RI 805115-6 8260 47 1,2-Dichlorobenzene 4.2 UE Internal Standard
263 MWSB009RI 805115-6 8260 38 1,2,4-Trichlorobenzene 1\ UE Internal Standard
265 MWSB009RISP 805115-13 8260 49 1,3-Dichlorobenzene 4.5 UE Internal Standard
265 MWSB009R 1SP 805115-13 8260 50 1,4-Dichlorobenzene 4.5 UE Internal Standard
265 MWSB009R ISP 805115-13 8260 47 1,2-Dichlorobenzene 4.5 UE Internal Standard
265 MWSB009RISP 805115-13 8260 38 1,2,4-Trichlorobenzene II UE Internal Standard
348 MWST045RI 805115-7 8260 49 1,3-Dichlorobenzene 3.9 UE Internal Standard
348 MWST045RI 805115-7 8260 50 1,4-Dichlorobenzene 3.9 UE Internal Standard
348 MWST045RI 805115-7 8260 47 1,2-Dichlorobenzene 3.9 UE Internal Standard
348 MWST045RI 805115-7 8260 38 1,2,4-Trichlorobenzene 9.8 UE Internal Standard
416 MWSB03aEi 805115-14 8270 1\5 Benzidine 94 UE Continuing Calibration
362 MWSB04bRI 805155-4 8270 II di-n-Octylphthalate 81 UE Continuing Calibration
362 MWSR04bRI 805155-4 8270 4 Benzo(g,h,i)perylene 220 E Continuing Calibration
263 MWSB009RI 805115-6 8270 11 di-n-Octylphthalate 83 UE Continuing Calibration
263 MWSU009RI 805115-6 8270 4 Benzotg.h.i)perylene 520 E Continuing Calibration
348 MWSB045RI 805115-7 8270 1\ di-n-Octylphthalate 100 UE Continuing Calibration
348 MWSB045RI 805115-7 8270 4 Benzo(g,h,i)perylene 240 E Continuing Calibration
333 MWSD03aRI 805115-9 8270 II di-n-Octylphthalate 100 UE Continuing Calibration
333 MWSU03aRI 805115-9 8270 4 Benzo(g,h,i)perylene 250 E Continuing Calibration
257 MWSBOOIRI 805115·10 8270 II di-n-Octylphthalate 87 UE Continuing Calibration
257 MWSDOOIRI 805115·10 8270 4 Benzo( g.h.ljperylene 70 E Continuing Calibration
258 MWSD002RI 805115-11 8270 II di-n-Ocrvlphthalate 83 UE Continuing Calibration
258 MWSB002RI 805115·11 8270 4 Benzotg.h.ijperylene 64 E Continuing Calibration
360 MWSD04aRI 805115·1 8270 7 Benzyl Alcohol 2.3 E MSIMSD & BSIBSD

) ')
.'

)



•
'J1/(//i'I' HI' I )l'siX"

•
Data Qualification Summary

•Foster Wheeler Environmental Corporation
Middle Waterway Problem Area

October 14, 1998
Revision No. I

I FW Sample II I Sample ID I Assession Number I Metbod I FW Parameter II I Target Analyte I Value I Flag I Reason I
360 MWSIl04aRI 80S II 5-1 8270 68 2,4-Dimethvlphenol 1.3 E MSIMSD & BSfBSD
399 MWSIl04bR ISP 80S II 5-2RE 8270 7 Benzyl Alcohol 85 E MSIMSD & BSfBSD
399 MWSB04bR lSI' 80S II 5-2RE 8270 68 2,4-Dimethvlphenol 6.1 E MS/MSD & BS/BSD
399 MWSB04bR 1SP 805115-2RE 8270 6 Benzoic Acid 990 E Linear Range Exceeded
399 MWSIl04bRISP 80S II 5-2 8270 J5 Dimethvlphthalate 45 UE BSfBSD
3lJlJ MWSH04hR ISP 805115-2 8270 14 Diethylphthalate 29 E BS/BSD
399 MWSB04bR ISI' 80S 115-2 8270 19 n-Nitrosodiphenvlarnine 15 UE BS/BSD
399 MWSB04bR ISI' 80S 115-2 8270 8 Butylbenzylphthalate 30 E BSfBSD
399 MWSB04bR ISI' 805115-2 8270 28 bis(2-Ethylhexyl)phthalate 97 E BSfBSD .,
3.14 MWSBO,~bRI 805115-3 8270 7 Benzyl Alcohol 2.2 E MSIMSD & BS/BSD
334 MWSB03bRI 805115-3 8270 68 2,4-Dimethylphenol 80 E MSIMSD & BS/BSD .
362 MWSIl04bRI 80S II 5-4 8270 7 Benzyl Alcohol 7.3 E MSIMSD & BS/BSD
362 MWSB04bRI 805115-4 8270 68 2,4-Dimethylphenol 13 E MS/MSD & BSfBSD -
261 MWSB008R ISP 80S 115-5 8270 7 Benzyl Alcohol 3.6 E MS/MSD & BS/BSD
261 MWSBOO8RISP 805115-5 8270 68 2,4-Dimethvlphenol 3,0 E MSIMSD & BS/BSD
263 MWSBOOlJRI 80S II 5-6 8270 7 Benzyl Alcohol 6.6 E MS/MSD & BSfBSD
263 MWS13009RI 80S II 5-6 8270 68 2,4-Dimethylphenol 23 E MS/MSD & BS/BSD
348 MWST045RI 80S II 5-7 8270 7 Benzyl Alcohol 5.0 E MS/MSD & BS/BSD
348 MWS1045RI 805115-7 8270 68 2,4-Dimethylphenol 6.0 E MS/MSD & BSfBSD
333 MWSB03aRI 80S II 5-9 8270 7 Benzyl Alcohol 3.8 E MSIMSD & BS/BSD
333 MWSA03aRI 80S II 5-9 8270 68 2,4-Dimethylphenol 28 E MSIMSD & BS/BSD
257 MWSBOOIRI 80S II 5-10 8270 7 Benzyl Alcohol 3.3 E MSIMSD & BS/BSD
257 MWSHOOIRI 805115-10 8270 68 2,4-Dimethylphenol 43 UE MS/MSD & BSfBSD
258 MW5B002RI 80S II 5-11 8270 7 Benzyl Alcohol 2.3 E MS/MSD & BSfBSD
258 MWSll002R I 80S II 5-11 8270 68 2,4-Dimethylphenol 1.2 E MSIMSD & BS/BSD
271 MWSBOl5Rl 80S 115-12D1. 8270 7 Benzyl Alcohol 50 UE MSIMSD & BSfBSD
271 MWS13015RI 805115-12D1. 8270 68 2,4-Dimethylphenol 2.8 E MSIMSD & BSfBSD
265 MWSll009R I51' 805115·13 8270 7 Benzyl Alcohol 5.7 E MS/MSD & BSfBSD
265 MWSB009R ISP 805115-1.1 8270 68 2,4-Dimethylphenol 9.9 E MS/MSD & BSfBSD
360 MWSll04aR I 80S II 5-1 SM5310B 29 Total Organic Carbon 12200 E Duplicate
399 MWS13O-lbR151' 805 II 5-2 SM5310ll 29 Total Orl?anic Carbon 26900 E Dunlicate
334 MWS1303bRI 805115-3 SM531013 29 Total Organic Carbon 31200 E Duplicate
362 MWSB04bRI 80S II 5-4 SM5310B 29 Total Organic Carbon 35000 E Duplicate
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I FWSample 1/ I Sample ID I AsseS5ion Number I Method I FW Para meier 1/ I Target Analyte I Value I Flag I Reason I
261 MWST008R 1SP 805115-5 SM5310B 29 Total Organic Carbon 31600 E Duplicate
263 MWSU009RI 805115-6 SM5310R 29 Total Organic Carbon 32900 E Duplicate
348 MWST045RI 805115-7 SM5310B 29 Total Organic Carbon 52700 E Duplicate
333 MWSB03ARI 805115-9 SM5310B 29 Total Organic Carbon 28500 E Duplicate
257 MWSBOOIRI 805115-10 SM5310B 29 Total Organic Carbon 20000 E . Duplicate

258 MWSflO02RI 8051/5-1/ SM53/0B 29 Total Organic Carbon 9980 E Duplicate
271 MWSnOl5RI 805115-12 SM5310B 29 Total Organic Carbon 14900 E Duplicate
265 MWSB009R ISP 805115-1 J SM5JIOB 29 Total Organic Carbon 36000 E Duplicate
360 MWSB04aRI 805115-1 ASTM422M 79 Percent Fines 12.3 Calculation Error
334 MWSU03bRI 805115-3 ASTM422M 79 Percent Fines 18.8 Calculation Error

263 MWSB009RI 805115-6 ASTM422M 79 Percent Fines 43 Calculation Error
348 MWST045RI 805115-7 ASTM422M 79 Percent Fines 52.1 Calculation Error
333 MWSB03ARI 805115-9 ASTM422M 79 Percent Fines 10.7 Calculation Error
257 MWSUOOIRI 805115-10 ASTM422M 79 Percent Fines 11.8 Calculation Error
271 MWSBOl5RI 805115-12 ASTM422M 79 Percent Fines 15.7 Calculation Error

265 MWSB009R 1SP 805115-13 ASTM422M 79 Percent Fines 64.1 Calculation Error

) )
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805115

Method: PSEP

No. of Samples: .12

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14. 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCIMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 M 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F N/A

Laboratory Blanks 0 0 0 0 0 0 N/A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 M 0 0 M 0 N/A

QC Samples (LCS. PYS) 0 0 0 0 0 0 N/A

Internal Standards M 0 0 0 0 0 N/A

Compound Identi fication 0 0 0 0 0 0 N/A

Compound Quantification 0 0 0 0 M 0 N/A

System Performance 0 0 0 0 0 0 N/A

Overall Assessment M M 0 0 M 0 N/A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MSIMSD and BSIBSD failures for Benzyl Alcohol
and 2.4-Dimethylphenol, continuing calibration checks for di-n-Octylphthalate and
Benzorg.h.ijperlyene, and duplicate analysis for TOe. Several values for grain size were revised
due to calculation errors.



Site Name: Middle Waterway

Type of Review: ",-P~S!=-E-,-P _

DATA EVALUATION SUMMARY
SDC No. 805115

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ->..:15"'-- _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Ilollling Calibration Contamination MS/MSD Internal Other Total # of Total # Estimated/Total
Time Standards Analytes # in all Samples

VOA 20 20 20/120 = 16.7%

SVOA 13 29 42 42/84 = 50.0%

PEST 0 0/60 = 0%

PCB 0 0/84 = 0%

METAI.S 0 0/276 = 0%

INORG 12 8** 20 20/84 = 23.8%

Note Asreusk (.) mdrcates addruonal exceedances of review criteria •• Indicates calculation errors

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Ilollling Calibration Contamination MS/MSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

VOA 32 32 32/120 = 26.7%

SVOA 0 0/84 = 0%

PEST 0 0/60 = 0%

PCB 0 0/84 = 0%

METALS 0 0/276 = 0%

INORG 0 0/84 = 0%

Note: Asterisk (*) indicates additional exceedances of review criteria.

e:\My Documentslwlllword\QI3[)IDATA v Al.tfoster- Wheeler\Data Rejecuon SUIllJllaryl805l15 drs doc

) ) )
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•
PSEP

DATA VALIDATION REPORT

Project Name: Middle Waterway Problem Area
Type of Samples: Water and Sediments
Date of Sampling: May 26 & 27, 1998

SDG No. 805116

Prepared for:

Foster Wheeler Environmental Corporation
10900 N.E. 8th Street. Suite 1300

Bellevue, WA 98004-4405

Purchase Order Number: 011930
QBD Job No.: 121

Reviewed and Approved.

i DateThomas S. Davis. Principal
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.----,

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed a PSEP Data Validation on
the submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

.r---,

The data set consists of one data package from Columbia Analytical Servies In Kelso,
Washington and contains data for the samples listed in Table 1.

Each data set includes an analytical data package for each sample, copies of the completed chain
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, detection limits, method references, surrogate
recoveries as appropriate, the laboratory's name and address and the analyst's initials. The
custody forms include the receipt of the sample but not the laboratory's internal tracking. The
QC Data Package includes a tabular listing of the laboratory's sample identification, spiking
concentrations, recoveries, percentage calculations, and acceptance windows. Supporting
documentation includes chromatograms and instrumental printouts for the samples. QC checks
and calibration.
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Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SV PEST PCB MET INORG TBT

MWSS025R1S 805116·1 X

MWSS025R1 805116·2 X

MWSS024R1S 805116-3 X

MWSS024R1 805116·4 X
(MSIMSD)

MWSS054R1 805116·5 X

MWSS040R1 805116·6 X

MWSS040R1S 805116-7 X

MWSS022R1 805116-8 X

•

•

Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Tributyl Tin
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The Chain-of-Custody contains a gap in custody of about 24 hours, presumably
for shipping from MAS to CAS. The waybills are not attached and neither lab
noted that the samples were relinquished or received from a freight carrier.

Foster Wheeler has investigated this issue and while Chain-of-Custody
documentation was not complete, the reviewer was provided with a written
statement that the samples were maintained in proper custody and the coolers
sealed during the time in question. In addition, sample shipping codes are on file
with Multichem and Federal Express for the transport to CAS. The Chain-of
Custody was maintained for the samples and no further action is required.

,.--,
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c. Review of Organic Tin Analyses

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Discussion: Pages 112-115 of the data package are fmancial statements from the laboratory
that apparently were mixed into the package by mistake. These pages should be
removed from the package before any further distribution of the data.

• 2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

•
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5. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Associated Samples TCL Compound Type of Deviation Flag
Affected

MWSS024Rl Butyltin MSIMSD 0.05 UE

Discussion: Butyltin was out of criteria for both accuracy (percent recovery) and precision
(RPD) for the MSIMSD pair. Only the result for this compound in the spiked
sample have been flagged with a "DE" for detection limit because all other QC
checks (such as the surrogate and LCS) were acceptable.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

Discussion: The chromatograms and worksheets used for processing the data include a
calculation which converts butyl tin to the equivalent units as tin only. However,
the laboratory reported the results of these samples in units of ~gIL as mono-, di-,
tri-, and tetra-Butyltin, as appropriate for each analyte. r--,.
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•

•

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

B Analyte detected in samples and in method blank

C Combined with unresolved substances

E Estimated

G Value greater than minimwn shown

K Detected at less than the maximum shown

• L

M

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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•
Foster Wheeler Environmental Corporation

Middle Waterway Problem Area
October 14, 1998

Revision No. I

FWSamplell

286

Sample ID

MWSSONRI

A55eSS;OD Numbe...

805116-4

FW Parameter 11

84

Target ADalyte

But \tin

Rea50D

MSIMSD
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDGNo.: 805116

Method: PSEP

No. of Samples: ~

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times N/A N/A N/A N/A N/A N/A 0

GCIMS Performance N/A N/A N/A N/A N/A N/A 0

Initial & Continuing Calibration N/A N/A N/A N/A N/A N/A 0

Field Blanks (F=N/A) N/A N/A N/A N/A N/A N/A F

Laboratory Blanks N/A N/A N/A N/A N/A N/A 0

Surrogates N/A N/A N/A N/A N/A N/A 0

Matrix SpikeslDuplicates N/A N/A N/A N/A N/A N/A X

QC Samples (LCS. PYS) N/A N/A N/A N/A N/A N/A 0

lnternal Standards N/A N/A N/A N/A N/A N/A 0

Compound Identification N/A N/A N/A N/A N/A N/A 0

Compound Quantification N/A N/A N/A N/A N/A N/A 0

System Performance N/A N/A N/A N/A N/A N/A 0

Overall Assessment N/A N/A N/A N/A N/A N/A X

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: A single value for organic tin was qualified due to a MSIMSD failure.



Site Name: Middle Waterway

Type of Review: =-PS=E:::::.:...-P _

DATA EVALUATION SUMMARY
SOC No. 805116

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: .:::..8 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Iioiding Calibration Contamination MS/MSD Internal Other Total # of Total # EstimatedITotal
lime Standards Analytes # in all Samples

lIn I I 1/32 = 3.1%

Note Astensk (.) rndicates additional exceedances of review cruena

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MDIMSD Internal Other Total # of Total # RejectedITotal #
Time Standards Analytes in all Samples

TBT 0 0/32= 0%

Note Astensk (.) uuhcaies addiuonal exceedances of review criteria.

(. \My Documentsvwmword'Oli! "DATA VAI.IFosler· Wheeler-Data Rejecuou Sunnnaryl8U5116 drs doc

) ) )
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Thomas S. Davis. Principal Date
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Laboratory Sciences, Inc., dba Quality by Design, has completed an EPA Level II Data
Validation on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating lnorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1. By the laboratory prior to receipt by the reviewer;
2. Because of laboratory deviation from the designated method;
3. Because the data may not meet the criteria listed in the reference above; or
4. By the professional judgment of the reviewer.

The data set consists of several data packages from MultiChem Analytical Services in Renton.
Washington and contains data for the samples shown in Table I. The data packages size. data
reviewer and senior reviewer are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data.
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Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SVOA PEST PCB MET INORG TBT

MWSB015S1 806012-1 X X X X X X

Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia. and Grain Size
Tributyl Tin

•

•

Table 2: Data Reviewer and Senior Reviewer

Analysis Matrix Data Package Reviewer Senior Reviewer

Semi volatile Organics Sediment 236 pages Thomas S. Davis Lorraine L. Davis

Pesticides Sediment 223 pages Thomas S. Davis Lorraine L. Davis

PCBs Sediment 189 pages Thomas S. Davis I Lorraine L. Davi s

Metals I Sediment 136 pages Lorraine L. Davis I Thomas S. DavisI

Inorganics Sediment 38 pages Lorraine L. Davis I Thomas S Davis

TOC I Sediment I 16 pages Lorraine L. Davis
,

Thomas S. Davis

Sample Receiving I Water and
I

1 page Lorraine L. Davis Thomas S Davis
I

I iSediment
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B. Chain-or-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: There is a break in Chain-of-Custody between the time MultiChem Analytical
Service relinquished the samples and the time that Columbia Analytical Service
received the samples. There was no bill of lading or airbill to indicate a courier
had been used. Foster Wheeler has investigated this issue and the sample
shipping codes are on file with MultiChem Analytical Service and Federal
Express. No further action is required.

The samples were received at Columbia Analytical Services at 9.7°C, which is
outside the acceptance criteria of 4 ± 2°C. No data flags are recommended since /~

the slightly elevated temperature would not have impacted the sample analysis.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) tune criteria were met for the initial calibration and all dates of
sample analysis .

• 3. Initial and Continuing Calibration

•

All initial and continuing calibration quality control criteria were met. No Target Compound
List (TCL) analytes had Percent Relative Standard Deviations greater than that allowed by the
method and all System Performance Check Compounds (SPCC) and Calibration Check
Compounds (CCC) criteria were met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.



Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 806012
October 14, 1998

Page 6

6. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

7. Field Duplicates

No field duplicates were identified with this group of samples.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation of the quality control checks was performed in accordance with the referenced
method. including the correct calculations using appropriate internal standards, quantitation ion.
and RRf.

II. Tentatively Identified Compounds (TICs)

No TICs were detected in the laboratory blanks.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing. ,---..,
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•

•

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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D. Review of GCfMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound list (TCl)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

4. Blanks and Checks for Contamination

Except as noted below. instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reponing limit.

Discussion: Bis(2-Ethylhexyl)phthalate, Diethylphthalate, Phenol. and Benzoic Acid were
detected in the method blanks analyzed with this SDG. The concentration of each
compound was less than the reporting limit. The laboratory has already flagged
the samples appropriately with a "B" and no additional data qualifier flags are
recommended. .rr>;
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5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

Discussion: The Blank Spike and Blank Spike Duplicate check samples had one surrogate out
of criteria in either the acid or the base/neutral fraction but per Functional
Guidelines and the referenced method, no data qualifier flags would be
recommended unless both surrogates are out of criteria.

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec.) and relative percent
differences (RPD) were within laboratory or method criteria.

• 6.

A single surrogate out of criteria in the concentrated re-analysis for n
Nitrosodiphenylamine for Sample No. MWSBO 15S1 but the initial sample
analysis surrogate results were acceptable. No data qualifier flags are
recommended.

Matrix SpikelMatrix Spike Duplicate

Analyte Affected

Benzyl Alcohol

Benzot a ipvrene

Type of Deviation

BSBSD

Flag

19 UE

~30E

•

Discussion: The laboratory failed to extract a MSIMSD pair with the batch associated with
Sample No. MWSBO 15S 1. Three analytes were out of criteria for the BSD but no
data qualifier flags are recommended the Blank Spike and all other quality control
checks were acceptable. Benzyl Alcohol and Benzoiajpyrene were out of criteria
for both the BS and the BSD. and this sample is flagged "E" for estimated for
these analytes.

7. Field Duplicates

No field duplicates were identified with this group of samples.
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8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

Except as noted below, all TCL Compound identifications met the criteria for retention times,
mass spectra, and peak identification of the referenced method.

Discussion: The laboratory noted that Benzo(b)fluoranthene and Benzo(h)fluoranthene could
not be adequately resolved. The results are a summation of the two analytes.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF.

II. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. or peak tailing.

13. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process to request clarification on RPD calculations and to request a revised case
narrative regarding internal standards for Sample No. MWSBO15S1. This was followed up by
fax notes, copies of which are appended to this validation report.

.~.
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14. Other Comments

None.

15. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report .
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound list (TCl) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Discussion: Several analytes were out of criteria on a continuing calibration check associated
with this sample, however, no data qualifier flags are recommended because the
continuing calibration check was high and the associated sample was non-detect.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.
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5. Matrix SpikelMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

No TCL Compounds were detected .

• 8. Compound Quantitation and Reported Detection Limits

•

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reponing limits
have been correctly adjusted for dilutions and extraction amounts. The reponing limits meet
requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution. peak tailing or DDT''Endrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory .
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

I. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

. 4. Surrogate Recovery

Except as noted below. surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The percent recovery for one surrogate on the Blank Spike and the Blank Spike
Duplicate was out of criteria, but per Functional Guidelines and the referenced
method. no data flags are required unless both surrogates are out of criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

No TCL Compounds were detected.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method. including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts. The reporting limits meet
requirements of the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts.
loss of resolution, peak tailing or DDTlEndrin breakdown for the initial calibration and all dates
of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

~.

'~"
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•

11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results .
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G. Review of Metals Analyses
EPA Method 60 I0 and 7000 Series

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria. including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. ICP Interference Check Standard

The Interference Check Sample was analyzed at a frequency required by the referenced method
and was within established criteria.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.
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6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Discussion: Matrix spike duplicate RPD was out of criteria. The laboratory has already
flagged the data appropriately with "*,, to indicate the RPD was out of criteria.
Since all other quality control checks are in criteria. no data qualifier flags are
recommended.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for Graphite Furnace Atomic Absorption analysis were performed at a
frequency required by the referenced method and were within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified with this group of samples.

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies. data reduction/calculations. transcription. linear ranges. and dilutions. No errors in
accuracy were found
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11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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H. Review of Inorganic Analyses
Ammonia, Sulfide, TOC, and Grain Size

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within laboratory or method criteria.

5. Precision and Accuracv

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria .
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Discussion: The concentration of Total Organic Carbon in the sample was greater than the
spiking concentration for the matrix spike. No data qualifier flags are
recommended because the percent recovery was within criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. Sample Result Verification

The fmal reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Except as
notes below, no errors in accuracy were found.

Discussion: The date of analysis for Ammonia for Sample No. MWSB015S 1 is incorrect on ,---,
the laboratory report. The date of analysis should be June 10. 1998. The
laboratory has been contracted to issue a revision directly to Foster Wheeler.

8. Laboratory Contact

The QBD project manager telephoned Kim Lofgren at MultiChem Analytical Services during the
data validation process so that the QBD project manager could request that the date of analysis of
ammonia be corrected and the revision sent direct to Foster Wheeler.

9. Other Comments

None.

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.
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Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected

C\lvly Documems1wmwordlQBD\DATAVAL\Fosler-WheelerI806012.draft doc
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Revision No. 1

I FW Sample /I I Sample ID I Assession Number I Metbod I FW Parameter /I I Target Aoalyte I Value I Flag I Reason I
398 I MWSBOJ5S1 , 806012-1 I 8270 I 7 I Benzyl Alcohol I 19 I UE I BSIBSD
398 I MWSBOl5S1 I 806012-1 I 8270 I 2 I Benzo(a)pyrene I 230 I E I BSIBSD
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 806012

Method: PSEP

No. of Samples: 1

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QC ITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times 0 0 0 0 0 0 N/A

GCrMS Performance 0 0 0 0 0 0 N/A

Initial & Continuing Calibration 0 0 0 0 0 0 N/A

Field Blanks (F=N/A) 0 F F F F F N/A

Laboratory Blanks 0 0 0 0 0 0 N,'A

Surrogates 0 0 0 0 0 0 N/A

Matrix SpikeslDuplicates 0 M 0 0 0 0 N/A

QC Samples (LCS. PVS) 0 0 0 0 0 0 N/A

Internal Standards 0 0 0 0 0 0 NtA

Compound Identification 0 0 0 0 0 0 N"A

Compound Quantification 0 0 0 0 0 0 Nu\

System Performance 0 0 0 0 0 0 !\"A

Overall Assessment 0 M 0 0 0 0 ~A

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Data qualifiers involved MS/MSD and BS/BSD failures for Benzyl Alcohol
and Benzo(a)pyrene.



Site Name: Middle Waterway

Type of Review: -=---P=S""'E-'--P _

UATA EVALUATION SUMMARY
SDG No. 806012

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ..:...1 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimated/Total
Time Standards Analytes # in all Samples

VOA 0 0/8 = 0%

SVOA 2 2 2/7 = 28.6%

PEST 0 0/5 = 0%

PCB 0 0/7 = 0%

METALS 0 0/23 = 0%

INURG 0 0/7 = 0%

Note IIst~.IS~ (0 J Indicates add.1ronal excecdances of review cnteria

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

VOA 0 0/8 = 0%

SVOA 0 0/7 = 0%

PEST 0 0/5 = 0%

PCB 0 0/7 = 0%

METALS 0 0/23 = 0%

INORG 0 0/7 = 0%

Note Astensk lO) mdrcares addmonal exceedances of review criteria

l· \My Documentstwmword'Qltl )\1JATII VAL.\Fosler- Whcclc.\Dala Rejecuon SUl11l11ary\8060 12 drs doc

"J ) )
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PSEP
DATA VALIDATION REPORT

Project Name: Middle Waterway Problem Area
Type of Samples: Water and Sediments

Date of Sampling: May 15, 1998
SDG No. 805086

Prepared for:

Foster Wheeler Environmental Corporation
10900 N.E. 8th Street, Suite 1300

Bellevue, WA 98004-4405

Purchase Order Number: 011930
QBD Job No.: 121

Reviewed and Approved,

Date

Phone: OW!?) 969-9.J2.J

Fax: (80!?) 9fi9-909.J
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SDG No. 805086
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•

•

This data validation report consists of the following stand alone sections, each of which is
formatted to follow Functional Guidelines but which also include subsections discussing QBD
contacts with the laboratory, other comments, and a summary table of data qualifiers.

Page No.

A. Introduction 2
B. Chain-of-Custody and Sample Receipt.. 4
C. Review of Organic Tin 5

Attachment I Data Evaluation Summary
Attachment 2 Communications with the Laboratory
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Quality By Design

A. Introduction

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 805086
October 14, 1998

Page 2

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed a PSEP Data Validation on
the submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of one data package from Columbia Analytical Services ill Kelso,
Washington and contains data for the samples listed in Table 1.

Each data set includes an analytical data package for each sample, copies of the completed chain
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, detection limits, method references, surrogate
recoveries as appropriate, the laboratory's name and address and the analyst's initials. The
custody forms include the receipt of the sample but not the laboratory's internal tracking. The
QC Data Package includes a tabular listing of the laboratory's sample identification, spiking
concentrations, recoveries, percentage calculations, and acceptance windows. Supporting
documentation includes chromatograms and instrumental printouts for the samples, QC checks
and calibration.

C:\WINWORD\QBD\DATAVAL\FOSTERWHEELER\805086.DOC
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Table 1: Sample Identification and Analysis

Sample Laboratory
Identification Identification VOA SV PEST PCB MET INORG TBT

MWST034Rl 805086-1 X

MWST035RI 805086-2 X

MWST028RI 805086-3 X

MWST030Rl 805086-4 X

MWST031Rl 805086-5 X

MWST032Rl 805086-6 X

•

•

Key:
VOA
SV
PEST
PCB
tvIET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide, Ammonia, and Grain Size
Tributyl Tin

C\WINWORD\QBD\DATAVAL\FOSTERWHEELER\805086. DOC
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The samples associated with this Sample Delivery Group (SDG) were collected
with SDG No. 805052, then given a separate SDG number and tracked separately.
Both Chain-of-Custody forms were provided as supporting documentation.

C:\WlNWORD\QBD\DATAVAL\FOSTERWHEELER\805086.DOC
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1. Timeliness and a Check for Errors

Except as noted below, no data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: One of the samples had been held for six days of the seven day holding time for
extraction before delivery to the laboratory. The laboratory deserves a kudo for
extracting this set of samples on the same day that the samples were delivered.

• 2. Initial and Continuing Calibration

•

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RSD) greater than
that allowed by the method.

Discussion: The third continuing calibration check for Dibutyltin and the second and third
continuing calibration check for Tributyltin had percent differences greater than
15%. No data qualifier flags are recommended because the 15% difference is
considered to be a guideline (i.e., not a method requirement) and all other Quality
Control checks are in criteria.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

C:\WINWORD\QBD\DATAVAL\FOSTERWHEELER\805086.00C
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..- ~ ........--.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within laboratory or method criteria.

S. Matrix SpikeIMatrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec.) and relative percent differences (RPD)
were within laboratory or method criteria.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

All TCl Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Report Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

Discussion: Samples No. MWSS035RI and MWSS028RI have elevated reporting limits due
to insufficient sample.

The chromatograms and worksheets used for processing the data include a
calculation which converts butyl tin to the equivalent units as tin only. However,

C:\WlNWORD\QBD\DATAV AL\FOSTERWHEELER\805086.DOC
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the laboratory reported the results of these samples in units of ug/L as mono-, di-,
tri-, and tetra-Butyitin, as appropriate for each analyte.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

• None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.

• C:\WlNWORD\QBD\DATAVAL\FOSTERWHEELER\80S086.DOC
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: 805086

Method: PSEP

No. of Samples: Q

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Com.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times N/A N/A N/A N/A N/A N/A 0

GCIMS Performance N/A N/A N/A N/A N/A N/A 0

Initial & Continuing Calibration N/A N/A N/A N/A N/A N/A 0

Field Blanks (F=N/A) N/A N/A N/A N/A N/A N/A F

Laboratory Blanks N/A N/A N/A N/A N/A N/A 0

Surrogates N/A N/A N/A N/A N/A N/A 0

Matrix Spikes/Duplicates N/A N/A N/A N/A N/A N/A 0

QC Samples (LCS, PVS) N/A N/A N/A N/A N/A N/A 0

Internal Standards N/A N/A N/A N/A N/A N/A 0

Compound Identification N/A N/A N/A N/A N/A N/A 0

Compound Quantification N/A N/A N/A N/A N/A N/A 0

System Performance N/A N/A N/A N/A N/A N/A 0

Overall Assessment N/A N/A N/A N/A N/A N/A 0

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: None



Site Name: Middle Waterway

Type of Review: ",--P",-SE~P _

DATA EVALUATION SUMMARY
SOC No. 805086

Date: October 14, 1998

Lab Name: MultiChem Analytical

Number of Samples: ."'-6 _

Analvtes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimated/Total
Time Standards Analvtes # in all Samples

TBT 0 0/24 = 0%

Note: Asterick (0) indicates additional exceedances of review criteria.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

TBT 0 0/24 = 0%

Note. Asterick (0) indicates additronal exceedances of review criteria

C:\My Documents\winwordlQBD\DATAVAL\Foster- Wheeler\Dala Rejection Summary\80S086.drs doc
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FO~TEJ{ WIIEELEH. IU~~I'ON~I~TO QA IU;VII~W ON
MIOI>LE WATERWAY OATA PACKAGES

Multiple SI>Gs

It is noted lor several SDGs that shipping Waybills were not included in the final data
reports. Fed-X is now using only a scanablc bar code sticker for shipping which
eliminates shipping/Waybills. Samples were shipped overnight via Fed-X from
Multit.hcm Analytical Services (MAS) to Columbia Analytical Services (CAS) and by
Fed-X or Courier to Rosa Environmental and Geotechnical Laboratory and frontier
Geosciences. (Conversations with Kim Lofgren (MAS) and Richard Craven (CAS)
10/8/98).

SUG 80S0J6

Issue:
The samples were taken on May 8. 1998 and apparently subsarnplcd on
May II. 1998. The subsamples were received by the laboratory at a
temperature 01" J a.aoc on May II. A Corrective Action form was
generated staling (hat the temperature of the samples was out of
acceptance criteria of 4± 2°C. but there was no indication (hut the client
was noli lied 01" the incident nor is there <.I supervisory signature approval of
the Correct ivc Action.

J< 1.:,\'/)(mse:
The sediment cores were sampled on May 8. 19lJ8 and delivered to
Multichcm where they were stored until Mark Otten of Foster Wheeler
subsamplcd them on May II. 1998. Foster Wheeler was notified of the .I
temperature anomaly and roster Wheeler chose to have samples analyzed.
Kim Lofgren the project manager at Multichcm forgot to sign the
Corrective Action form but this was corrected on subsequent forms.
(Conversation with Kim Lofgren 10/I /1998)

SOC 805047

C-O-C and Sample Receipt Discussion

Issue :
The first paragraph states that samples were collected from May 11 to May
IJ. 1l)<)X and received at the laboratory at a temperature or I J.J C" all May

11 all '1111 .



All samples in this delivery group were submitted to the laboratory on the
day they \VCrT sampled. as is indicated on what the reviewer refers to in
the next paragraph of his text as a second set ofC-O-Cs marked "Hold".
These C-O-Cs are the originals filled out in the field and submitted with
the core samples. On May 13 the samples (cores) in this group were
removed from the cooler at Multichcm Analytical by Mark Otten or Foster
Wheeler. extruded from the core tubes, logged, and subsamplcd. The
subsumplcs were then resubmitted to Multichcrn lor selected analyses. It
is this set or subsamplcs which were received at a temperature of IJ.J CO
on May 13.

Issue:
The second paragraph of discussion indicates that original samples were
relinquished by the sampler to the laboratory at 1750 on May 12, but were
received by the laboratcry at 1745.

f( esp:msc:
This was a time difference between the wall clock in the laboratory and
the samplers watch which was not noticed at the time of sample delivery.
As to the dale samples were relinquished, as previous stated all samples
lrom this group were submitted to the laboratory on the Jay they were
sampled.

suc; 805052

C-O-C and Sample Receipt Discussion

Issue:
The second paragraph of discussion indicates that two jars were received
at Columbia analytical with no identification tags and that no sample was
rcccivcd for ammonia analysis.

Response:
MulLiChem Analytical prepared a sample for ammonia analysis from
surplus sample material stored in the cooler at that lab. This sample was
shipped to Columbia with a copy of the original C-O-C marked up to
indicate that this was a replacement sample for the one that was missing.
The unlabelled bottles were disposed of at Columbia analytical.

2
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SOC 80S0S6

c-o-c emu Sample Receipt Discussion

Issue:
The first paragraph or the discussion indicates that the samples were
collected on ['vI ay 12, 1998 and rcccived at the laboratory on May 14 at a
temperature ur 8.7 C'.

Response:
The samples ill this delivery group were submitted to the laboratory on the
Jay they were collected. The samples were removed from the cooler at
MulliChem on May 14 by Mark Otten of Foster Wheeler for subsampling.
The subsamplcs were received back at MultiChcm on May 14 at a
temperature IlrS.7 C".

SDG 80S086

c-o-c and Sample receipt Discussion

Iss II/! :

The discussion indicates that chain-of-custody was not documented from
sample collection to the delivery of the samples at the lab.

Response:
The samples in this delivery group were collected with SDG 805052 and
till': cac IUrIm document this collection. Because these samples were
designated lor TOT analyses. they were given a new SDG and tracked
separately. Till: COC lor both SDGs arc attached to provide this
documcntat io11.

sue 805090

C-O-C <JIllJ S.... mplc rccei pI Discussion

Issue:
There were changes and obliterations on chain-or-custody with no initials
and date.

Response:
Noted by Foster Wheeler

J

/



Issue:

There is a five day break in Chain-of-Custody from the time the samples
were relinquished by Mu/liChcl1l Analytical Services and when Columbia
Analytical Services received the samples into the laboratory. There were
no bills of lading or airbills to indicate a courier was used,

Response:
Multichcm shipped the samples to Columbia via stundard rather than
priori ty Fed-X del ivery on Friday. Consequently.the samples diu not
leave Seattle L1ntil Monday and arrived on Wednesday.

Issue:

Columbia Analytical did not provide any information regarding sample
condition upon receipt.

Response:
Columbia did not include the cooler receipt in the data package. There
were no anomalies and the temperature was 4.3 0 C upon receipt.
Columbia is Faxing r-WENC a copy of the cooler receipt. (Conversation
with Richard Craven (CAS) 10/B/9S).

sue 805116

c-o-C and Sample receipt Discussion

Issue:

The Chain-of-Custody contains a gap in custody of about 24 hours,
presumably lor shipping from MAS to CAS. The waybills are not
attached and neither lab noted that the samples were relinquished or
received [rom a freight carrier.

UCS/}(I/I.H':

These Samples were packed ill a cooler alltl rclillquishctl by ~Tl Oil

5/2H/9B at 3:00 pm with the COC inside the cooler. Steve Hoffman of STI
dropped the scaled cooler of samples to MAS on 5/29/9'0 at 9:25 am. It is
noted lhal the cooler was scaled with custody seals Oil the sample login
lorm. STI should have relinquished the cooler tu Steve Hollman who
then should have relinquished the cooler to MAS. Foster Wheeler was not
notified or this error. MAS then re-packaged some samples and shipped
thcm Fed-X to CAS.

4
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sue; S1l6001

C-O-C and Sample receipt Discussion

Issue:
The Chain-of-Custody is incomplete. The samples were relinquished on
May 29 by sampler but received on June 1 at MAS. The sample login
check Iist intiicatcs hand tielivery anti no express shipmcnt wuybi lis are
attached or referenced. The samples were then relinquished on June 1 anti
received by CAS on June 2, again with out referencing a waybill.

Response:
Same response as lor SDG 805116.

5
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This data validation report consists of the following stand alone sections, each of which is
formatted to follow Functional Guidelines but which also include subsections discussing
QBD contacts with the laboratory, other comments, and a summary table of data qualifiers.
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A. Introduction

Foster Wheeler Environmental
Middle Waterway Problem Area

SOG No. 806001
October 14, 1998

Page 2

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed a PSEP Data Validation
on the submitted data packages in accordance with Foster Wheeler Environmental
Corporation Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelinesfor Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget
Sound", May 1997, or using criteria listed in the method referenced. Data may be qualified
for any of several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

.~.

The data set consists of one data package from Columbia Analytical Services 10 Kelso,
Washington and contains data for the samples listed in Table 1.

Each data set includes an analytical data package for each sample, copies of the completed
chain-of-custody forms, and a Quality Control (QC) Data Package. The analytical data
package includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times. detection limits, method references, surrogate
recoveries as appropriate, the laboratory's name and address and the analyst's initials. The
custody forms include the receipt of the sample but not the laboratory's internal tracking.
The QC Data Package includes a tabular listing of the laboratory's sample identification,
spiking concentrations, recoveries, percentage calculations, and acceptance windows.
Supporting documentation includes chromatograms and instrumental printouts for the
samples, QC checks and calibration.

C\W1NWORDIQBD\DATAVAL\FOSTERWHEELERI80600I.DOC
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Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 806001
October 14, 1998

Page 3

Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SV PEST PCB MET INORG TBT

MWST039RI 806001·1 X

MWST043Rl 806001-2 X

MWST054RIS 806001-3 X

MWST048Rl 806001-4 X

MWST047Rl 806001-5 X

MWST043RlS 806001-6 X

•

•

Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide, Anunonia, and Grain Size
Triburyl Tin

OW1NWORD\QBO\DATAVAL\FOSTERWHEELER\806001.DOC
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Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 806001
October 14, 1998

Page 4

B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors were found.

Discussion: The temperature blank was 0.2 °c above criteria upon receipt at Columbia
Analytical Services. This nonconformance is not deemed serious enough to
warrant a data qualifier flag.

The chain-of-custody is incomplete. The samples were relinquished on May 29
by the sampler but were received on June 1 at MultiChem Analytical Services.
The sample log in the checklist indicates hand delivery and no express shipment
waybills are attached or referenced. The samples were then relinquished on June
1 and received by Columbia Analytical Services on June 2, again without
referencing a waybill.

Foster Wheeler has investigated this issue and while Chain-of-Custody
documentation was not complete, the reviewer was provided with a written
statement that the samples were maintained in proper custody and the coolers
sealed during the time in question. In addition, sample shipping codes are on file
with Multichem and Federal Express for the transport to CAS. The Chain-of
Custody was maintained for the samples and no further action is required.

C\WTh/WORD\QBO\DATAVAL\FOSTERWHEELER\806001DOC
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c. Review of Organic Tin

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 80600I
October 14, 1998

Page 5

•

•

1. Timeliness and a Check for Errors

No data are missing from the packages and no errors in accuracy were found. All tests requested
on the chain-of-custody were performed. All samples were analyzed within the technical holding
times. There are no contractual holding time criteria that have been brought to the attention of
the reviewer.

Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method.

2. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

3. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: The Percent Recovery for one surrogate (Tripropyltin) was out of criteria in the
blank associated with the data. No data flags are recommended because the
surrogates in the blank and all in the samples were acceptable.

4. Matrix SpikelMatrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

C:\My Documents\winword\QBD\DATAVAL\Foster-Wheeler\80600 I draft. doc
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SDGNo. 80600I
October 14, 1998

Page 6

Discussion: A single matrix spike for Butyltin and Tetrabutyltin were out of criteria but all
other accuracy measurements (e.g., the matrix spike duplicate, surrogates and
calibration verifications) are acceptable and no data qualifying flags are
recommended.

5. Field Duplicates

No field duplicates were identified with this group of samples.

6. TCL Compound Identification

No TCL Compounds were detected.

7. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

Discussion: The chromatograms and worksheets used for processing the data include a
calculation which converts butyl tin to the equivalent units as tin only. However,
the laboratory reported the results of these samples in units of ug/L as mono-, di-,
tri-, and tetra-Butyltin, as appropriate for each analyte.

8. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

9. Laboratory Contact

There was no verbal or written communication with the laboratory.

C:\My DocumenlSlwinword\QBD\DATAVAL'Foster- Wheelerl80600 Idraft.doc
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Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 80600 I
October 14, 1998

Page 7

•

•

10. Other Comments

None.

11. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.

C\My Documents\winword\QBD\DATAVAL\Fosler-Wheeler\80600Idraft.doc
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DATA ASSESSMENT SUMMARY

Case/SAS No.: Middle Waterway

SDG No.: 806001

Method: PSEP

No. of Samples: Q

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times N/A N/A N/A N/A N/A N/A 0

GC/MS Performance N/A N/A N/A N/A N/A N/A 0

Initial & Continuing Calibration N/A N/A N/A N/A N/A N/A 0

Field Blanks (F=N/A) N/A N/A N/A N/A N/A N/A F

Laboratory Blanks N/A N/A N/A N/A N/A N/A 0

Surrogates N/A N/A N/A N/A N/A N/A 0

Matrix SpikesfDuplicates N/A N/A N/A N/A N/A N/A 0

QC Samples (LCS, PVS) N/A N/A N/A N/A N/A N/A 0

Internal Standards N/A N/A N/A N/A N/A N/A 0

Compound Identification N/A N/A N/A N/A N/A N/A 0

Compound Quantification N/A N/A N/A N/A N/A N/A 0

System Performance N/A N/A N/A N/A N/A N/A 0

Overall Assessment N/A N/A N/A N/A N/A N/A 0

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: None



Site Name: Middle Waterway

Type of Review: =--PS=E=PO-- _

DATA EVALUATION SUMMARY
SOG No. 806001

Date: October 14, 1998

Lab Name: MultiChem Analytical
Number of Samples: .::0.6 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MS/MSD Internal Other Total # of Total # Estimatedffotal
Time Standards Analvtes # in all Samples

TBT 0 0/24 0%

Note: Asterisk (0) indicates additional exceedances of review crueria.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MD/MSD Internal Other Total # of Total # Rejectedffotal #
Time Standards Analytes in all Samples

TBT 0 0/24 = 0%

Note: Asterisk (0) indicates additional exceedances of review criteria.

C:\My Documents\winword\QBD\DATAV AL\Foster- Wheeler'Data Rejection Summary\806001.drs.doc
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FOSTER WIIEELER RESPONSE TO QA REVIEW ON
MIDDLE WATERWAY DATA PACKAGES

Multiple SOGs

lt is noted for several SDGs that shipping Waybills were not included in the final data
reports. Fed-X is now using only a scanable bar code sticker for shipping which
eliminates shipping/Waybills. Samples were shipped overnight via Fed-X from
MulliChem Analytical Services (MAS) to Columbia Analytical Services (CAS) and by
Fed-X or Courier to Rosa Environmental and Geotechnical Laboratory and Frontier
Geosciences. (Conversations with Kim Lofgren (MAS) and Richard Craven (CAS)
10/8/98).

SOG 805036

Issue:
The samples were taken on May 8, 1998 and apparently subsampled on
May 11, 1998. The subsamples were received by the laboratory at a
temperature of IO.O°C on May II. A Corrective Action form was
generated stating that the temperature of the samples was out of
acceptance cri tcria of 4± 2°C, but there was no indication that the client
was notified olthe incident nor is there a supervisory signature approval of
the Corrective Action.

Response:
The sediment cores were sampled on May 8. 191.)8 and delivered to
Multichcrn where they were stored until Mark Otten of Foster Wheeler
subsarnpled them on May 11. 1998. Foster Wheeler was notified of the /
temperature anomaly and Foster Wheeler chose to have samples analyzed.
Kim Lofgren the project manager at Multichern forgot to sign the
Corrective Action form but this was corrected on subsequent fa nTIS.

(Conversation with Kim Lofgren 10/1/1998)

SDG 805047

C-O-C and Sample Receipt Discussion

Issue:
The first paragraph states that samples were collected from May 11 to May
13. 1998 and received at the laboratory at a temperature of 13.3 CO on May
11 <111410.



Response:

All samples in this delivery group were submitted to the laboratory on the
day they were sampled, as is indicated on what the reviewer refers to in
the next paragraph of his text as a second set of C-O-Cs marked "Hold".
These C-O-Cs are the originals filled out in the field and submitted with
the core samples. On May 13 the samples (cores) in this group were
removed from the cooler at Multichem Analytical by Mark Otten of Foster
Wheeler, extruded from the core tubes, logged, and subsampled. The
subsarnples were then resubmitted to Multichern for selected analyses. It
is this set of subsarnples which were received at a temperature of 13.3 Co
on May 13.

Issue:
The second paragraph of discussion indicates that original samples were
relinquished by the sampler to the laboratory at 1750 on May 12, but were
received by the laboratory at 1745.

Response:
This was a time difference between the wall clock in the laboratory and
the samplers watch which was not noticed at the time of sample delivery.
As to the date samples were relinquished, as previous stated all samples
from this group were submitted to the laboratory on the day they were
sampled.

SDG 805052

C-O-C and Sample Receipt Discussion

Issue:
The second paragraph of discussion indicates that two jars were received
at Columbia analytical with no identification tags and that no sample was
received for ammonia analysis.

.r>.

MultiChcm Analytical prepared a sample for ammonia analysis from
surplus sample material stored in the cooler at that lab. This sample was
shipped to Columbia with a copy of the original C-O-C marked up to
indicate that this was a replacement sample for the one that was missing.
The unlabelled bottles were disposed of at Columbia analytical.

2
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SOC 805056

C-O-C and Sample Receipt Discussion

Issue:
The first paragraph of the discussion indicates that the samples were
collected on May 12. 1998 and received at the laboratory on May 14 at a
temperature or 8.7 C" .

Response:
The samples in this delivery group were submitted to the laboratory on the
day they were collected. The samples were removed from the cooler at
MultiChem on May 14 by Mark Otten of Foster Wheeler for subsarnpling.
The subsamplcs were received back at MultiChem on May 14 at a
temperature 01'8.7 C".

SDG 805086

C-O-C and Sample receipt Discussion

Issue:
The discussion indicates that chain-of-custody was not documented from
sample collection to the delivery of the samples at the lab.

Response:
The samples in this delivery group were collected with SOG 805052 and
the COC forms document this collection. Because these samples were
designated for TBT analyses, they were given a new SOG and tracked
separately. The COC for both SOGs are attached to provide this
documentation.

SOC 805090

C-O-C and Sample receipt Discussion

Issue:
There were changes and obliterations on chain-of-custody with no initials
and date.

Response:
Noted by Foster Wheeler

J

/



Issue:
There is a live day break in Chain-of-Custody from the time the samples
were relinquished by MultiChem Analytical Services and when Columbia
Analytical Services received the samples into the laboratory. There were
no bills of lading or airbills to indicate a courier was used.

Response:
Multichcm shipped the samples to Columbia via standard rather than
priority Fed-X delivery on Friday. Consequently,the samples did not
leave Seattle until Monday and arrived on Wednesday.

Issue:
Columbia Analytical did not provide any information regarding sample
condition upon receipt.

Response:
Columbia did not include the cooler receipt in the data package. There
were no anomalies and the temperature was 4.3 0 C upon receipt.
Columbia is Faxing FWENC a copy of the cooler receipt. (Conversation
with Richard Craven (CAS) 10/8/98).

SOC 805116

C-O-C and Sample receipt Discussion

Issue:
The Chain-of-Custody contains a gap in custody of about 24 hours,
presumably for shipping from MAS to CAS. The waybills are not
attached and neither lab noted that the samples were relinquished or
received from a freight carrier.

Response:
These Samples were packed in a cooler and relinquished by STI on
5/28/98 at 3:00 pm with the COC inside the cooler. Steve Hoffman of STI
dropped the scaled cooler of samples to MAS on 5/29/98 at 9:25 am. It is
noted that the cooler was scaled with custody seals on the sample login
form. STI should have relinquished the cooler to Steve HofTman who
then should have relinquished the cooler to MAS. Foster Wheeler was not
noti fied of this error. MAS then re-packaged some samples and shipped
them Fed-X to CAS.

4
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SDG 806001

C-O-C and Sample receipt Discussion

Issue:
The Chain-or-Custody is incomplete. The samples were relinquished on
May 29 by sampler but received on June 1 at MAS. The sample login
checklist indicates hand delivery and no express shipment waybills are
attached or referenced. The samples were then relinquished on June I and
received by CAS on June 2, again with out referencing a waybill.

Response:
Same response as for SDG 805116.

5
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A. Introduction

Foster Wheeler Environmental
Middle Waterway Problem Area

SDG No. 806010
October 14, 1998

Page 2

Laboratory Sciences, Inc., d.b.a. Quality by Design, has completed a PSEP Data Validation on
the submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Number 011930.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating Inorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of one data package from Columbia Analytical Services in Kelso,
Washington and contains data for the samples listed in Table 1.

Each data set includes an analytical data package for each sample, copies of the completed chain
of-custody forms, and a Quality Control (QC) Data Package. The analytical data package
includes analytical results, blank sample results, both laboratory and client sample
identifications, appropriate dates but not times, detection limits, method references, surrogate
recoveries as appropriate, the laboratory's name and address and the analyst's initials. The
custody fonns include the receipt of the sample but not the laboratory's internal tracking. The
QC Data Package includes a tabular listing of the laboratory's sample identification, spiking
concentrations, recoveries, percentage calculations, and acceptance windows. Supporting
documentation includes chromatograms and instrumental printouts for the samples, QC checks
and calibration.
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Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SV PEST PCB MET INORG TBT

MWST051RI 806010-1 X

MWST051RIS 806010-2 X

MWST048RIS 806010-3 X

MWST047RIS 806010-4 X

MWST060RI 806010-5 X

MWST060RIS 806010-6 X

•

•

Key:

VOA
SV
PEST
PCB
MET
INORG
TBT

Volatile Organic Compounds
Semi-volatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Total Organic Carbon. Sulfide. Ammonia, and Grain Size
Triburyl Tin
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors were found.
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C. Review of Organic Tin Analyses

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
• analytes had Percent Relative Standard Deviations greater than that allowed by the method.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within laboratory or method criteria.

Discussion: A surrogate (Tripropyltin) was out of criteria in the blank associated with the
other surrogate data. No data flags are recommended because the other surrogate
in the blank and all of the surrogates in the samples were acceptable.

•
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5. Matrix Spike/Matrix Spike Duplicate

Except as noted below, matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as
required by the referenced method and all percent recoveries (%Rec) and relative percent
differences (RPD) were within laboratory or method criteria.

Discussion: The matrix spike extract was broken and lost during the analysis. The lab
reported a second MS and MSD pair that was analyzed with this project's
samples, but they should not be associated with the project samples because they
were from a different extraction batch. However, no data qualifier flags are
recommended because all results on the remaining MSD and the LCS were
acceptable.

6. Field Duplicates

No field duplicates were identified with this group of samples.

7. TCL Compound Identification

No TCL Compounds were detected.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts.

Discussion: The chromatograms and worksheets used for processing the data include a
calculation which converts butyl tin to the equivalent units as tin only. However,
the laboratory reported the results of these samples in units of 1J.g/L as mono-, di-,
tri-, and tetra-Butyltin, as appropriate for each analyte.
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9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

• 12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.

•
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DATA ASSESSMENT SUMMARY

Case/SAS No.: Middle Waterway

sno No.: 806010

Method: PSEP

No. of Samples: .Q

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: October 14, 1998

•

•

QCITEM VOA BNA Pest PCB Metals Inorg TBT

Holding Times N/A N/A N/A N/A N/A N/A 0

GCrMS Performance N/A N/A N/A N/A N/A N/A 0

Initial & Continuing Calibration N/A N/A N/A N/A N/A N/A 0

Field Blanks (F=N/A) N/A N/A N/A N/A N/A N/A F

Laboratory Blanks N/A N/A N/A N/A N/A N/A 0

Surrogates N/A N/A N/A N/A N/A N/A 0

Matrix SpikeslDuplicates N/A N/A N/A N/A N/A N/A 0

QC Samples (LCS. PVS) N/A N/A N/A N/A N/A N/A 0

lnternal Standards N/A N/A N/A N/A N/A N/A 0

Compound Identification N/A N/A N/A N/A N/A N/A 0

Compound Quantification N/A N/A N/A N/A N/A N/A 0

System Performance N/A N/A N/A N/A N/A N/A 0

Overall Assessment N/A N/A N/A N/A N/A N/A 0

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable,

Areas of Concern: None



Site Name: Middle Waterway

Type of Review: =--P=..;SE=P=---- _

DATA EVALUATION SUMMARY
SOG No. 806010

Date: October 14,1998

Lab Name: MultiChem Analytical

Number of Samples: .=.6 _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD Internal Other Total # of Total # Estimated/Total
Time Standards Analytes # in all Samples

TBT 0 0/24 = 0%

Note: Asterisk (0) indicates additional exceedances of review criteria.

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MDfMSD Internal Other Total # of Total # Rejected/Total #
Time Standards Analytes in all Samples

TBT 0 0/24 = 0%

Note: Asterisk (0) indicates additional exceedances of review criteria.
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SUMMARY OF DATA QUALITY
Overall, the amphipod bioassays performed for the Round IA Sampling and Analysis of
the Middle Waterway Problem Area of the Commencement BaylNearshore Tideflats
Superfund Site followed the recommended Puget Sound Estuary Program (PSEP)
protocols and the EPA-approved Sampling and Analysis Plan (Foster Wheeler
Environmental 1998). The data are considered acceptable without qualification.

SAMPLE COLLECTION, TRANSPORT, AND CHAIN-OF-CUSTODV
Sediment samples were collected at ten stations within Middle Waterway, at three
reference stations (located in Carr Inlet), and at a control site (West Beach. Whidbey
Island). These sediment samples were delivered to Northwest Aquatic Services
laboratory for sediment toxicity tests using the amphipod Rhepoxynius abronius.
Sediment samples were delivered to the NAS laboratory in four batches on May IX. 20.
2 I, and 28. 1998. Compliance with quality assurance (QA) and chain-or-custody
procedures for the collection and transport of sediment samples were maintained.

Methods for collection. transport. and handling of test amphipods were appropriate.
Amphipods were collected for bioassays on May 25, 1998. The amphipods were dredged
at West Beach (Whidbey Island. Washington). placed in plastic buckets that contained a
2-cm layer of sediment and seawater from the collection site. and transported to the
laboratory via overnight delivery.

STORAGE AND HOLDING TIMES
Sediment storage and holding times were appropriate and followed recommendations of
the PSEP protocols and the SAP (Foster Wheeler Environmental 1998). Sediments were
stored at 4°C in the dark for 1-11 days before toxicity testing (Table 1).



Table 1. Dates and Holding Times for Amphipod Bioassays

Bioassay Sediment Types

Control MW022- MW040, Mwo39, Carr Inlet
(Whidbey MW025 MW049, MW043, (MW208,
Island) Mw054 MW048, MW209,

MW053 MW210)

Amphipods collected May 25,1998

Ampbipods received May 27,1998

Sediment collected May 25,1998 May 15,1998 May 18,1998 May 19, 1998 May 22,1998

Sediment received May 27,1998 May 18, 1998 May 20,1998 May 21,1998 May 28,1998

Bioassay started May 29,1998 May 29,1998 May 29, 1998 May 29,1998 May 29,1998

Bioassay ended June 8, 1998 June 8, 1998 June 8, 1998 June 8, 1998 June 8,1998

Amphipod culture and holding times were appropriate and followed recommendations of
the PSEP protocols and the EPA-approved Sampling and Analysis Plan (Foster Wheeler
Environmental 1998). Amphipods were acclimated to laboratory conditions for two days
prior to toxicity testing. During this acclimation period, average conditions were:
temperature 13.22:4.7 0 C; salinity 29.7± 0.6 ppt; dissolved oxygen 5.7 ±..2.8 mg/L; pH
7.4 2: 0.3; photoperiod, constant illumination.

INTERSTITIAL SALINITY
Interstitial salinity is a variable that can affect amphipod bioassay results. Interstitial
salinity for each test sediment and for the positive control sediment was measured with a
refractometer. Interstitial salinities were typically> 25 ppt, and did not require
adjustment. The following minor issues are associated with interstitial salinity data:

• Interstitial salinity for test sediment samples MW AT048R1 and MW AT052R 1 had
interstitial salinities below 25 ppt (i.e .. 24 ppt) and were adjusted to increase the
interstitial salinity as per PSEP (1995).

• There was insufficient water available for interstitial salinity measurement in test
sediment sample MWAT054R I. This station is located at the head of the waterway
and near to several other stations. The location of this sample indicates that
interstitial salinity should be approximately the same as that in adjacent samples.
which ranged from 24 to 28.5 ppt. Based on these considerations, the bioassay data
for this station are considered acceptable.

BIOASSAY METHODS
Sediment bioassays consisted of amphipod exposure to sediments collected at ten test
stations in Middle Waterway, three reference stations from Carr Inlet, and clean control
sediments collected at West Beach on Whidbey Island. Positive control bioassays



•

•

•

consisted of amphipod exposure to a reference toxicant (i.e., cadmium chloride) dissolved
in seawater.

Sediment Bioassays

The testing apparatus, test procedures, volume of test sediments, numbers of analytical
replicates, number of organisms per replicate, and duration of bioassays were appropriate
and followed recommendations of the PSEP protocols and the EPA-approved SAP Foster
Wheeler 1998).

Bioassays were conducted on five analytical replicates of each test, reference, and control
sediment. In addition, each treatment also included one water quality replicate and two
sacrificial replicates for day 0 and day 5 for interstitial ammonia and sulfide
measurements. A negative control sediment was run concurrently with the test
sediments. For each replicate, 175 ml of test or control sediment was placed in the
bottom of a l-L borosilicate glass beaker and covered with seawater to obtain a total
volume of 950 ml. Seawater used in the bioassays was obtained from Yaquina Bay,
Oregon on May 28, 1998. The seawater was filtered (:::; 40 um) and had a salinity of27.0
ppt and a pH of7.5. Each container was then placed in random order in a water bath
under constant temperature and illumination. Aerated, and left undisturbed overnight.
The bioassay was then started by seeding each container with 20 amphipods. Test
containers were checked daily to establish early trends in mortality and sediment
avoidance (i.e., amphpod emergence), and also to gently sink any amphipods that had left
the sediments overnight and become trapped by surface tension at the air-water interface.
One of the replicate containers for each sediment bioassay was used for daily
measurements of water chemistry (i.e., temperature, salinity, dissolved oxygen, and pH).
Ammonia-N and sulfide were measured in the overlying water of one replicate test
chamber on days 0 and 10. In addition, ammonia-N and sulfide were measured in the
pore water of one replicate test chamber per treatment on days 0, 5, and 10.

For each sediment bioassay, the temperature in the water chemistry containers averaged
15.2 ± 0.30 C throughout the 10-day test. This temperature was within the range (15 ± 10

C) specified in the PSEP protocols. The average overlying salinity was 28.1 ±0.7, which
was within the range specified in the PSEP protocols. The overlying salinity was slightly
below the specified limits in one water quality beaker on day two of the test (26.5 ppt)
and higher in three beakers on day 10 (30 ppt). These deviations are not considered to be
serious and should not adversely affect the test results. Dissolved oxygen concentrations
in the various bioassay treatments ranged from 7.2 to 8.3 mg/L during the 10-day test
period, and were well above the minimum (i.e., >5 mg/L) specified in the protocols. The
pH levels in the various bioassays were also within the pH range specified in the
protocols (i.e., 8 ± 1), averaging 8.0 ±0.2.

lPositive Controls

A reference toxicant bioassay was conducted in parallel with the sediment bioassays. In
the reference toxicant bioassay, amphipods were exposed to six concentrations (i.e., 0,
0.1,0.3, 1.0,3.0, and 10.0 mg/L) cadmium chloride in seawater. Twentyamphipods



were exposed to each toxicant concentration (i.e., 10 amphipods/replicate, two
replicates/treatment) for 96 hours. At the end of the exposure period, the numbers of
living and dead animals were counted. The result of the reference toxicant test gave a 96
h LC50 value of 0.16 mg/L Cd. This result was within the laboratory's control chart
warning limits (0.0-2.83 rng/L Cd).

REFERENCES
Foster Wheeler Environmental. 1998. Sampling and Analysis Plan and Quality
Assurance Project Plan. Prepared by Foster Wheeler Environmental for Middle
Waterway Action Committee.

PSEP (Puget Sound Estuary Program). 1995. Recommended guidelines for conducting
laboratory bioassays on Puget Sound sediments. Prepared Washington Department of
Ecology for U.S. Environmental Protection Agency, Region 10, Office ofPuget Sound,
Seattle, WA and Puget Sound Water Quality Authority, Olympia, WA.
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SUMMARY OF DATA QUALITY
Overall, the juvenile polychaete bioassays performed for the Round IA Sampling and
Analysis of the Middle Waterway Problem Area of the Commencement Bay/Nearshore
Tideflats Superfund Site followed the recommended Puget Sound Estuary Program
(PSEP) protocols, with modifications as specified by the Puget Sound Dredge Disposal
Analysis Program (PSDDA, now Dredge Material Management Program or DMMP) and
the EPA-approved Sampling and Analysis Plan (Foster Wheeler Environmental 1998).
The data are considered acceptable without qualification.

SAMPLE COLLECTION, TRANSPORT, AND CHAIN-Of-CUSTODY
Sediment samples tested with the juvenile polychaete bioassay were collected at four
stations within Middle Waterway. at two reference stations (located in Carr Inlet). and at
a control site (Yaquina Bay. Oregon). These sediment samples were delivered to
Northwest Aquatic Services laboratory for sediment toxicity tests using the juvenile
polychaete Neanthes sp. Sediment samples were delivered to the NAS laboratory in three
batches on May) 8.20. and 28. )998. Compliance with quality assurance (QA) and
chain-of-custody procedures for the collection and transport of sediment samples were
maintained.

Methods for collection. transport. and handling of test organisms were appropriate. Test
organisms ( 2-3 week post emergence juveniles on receipt) were ordered from laboratory
cultures maintained at the Department of Biology. California State University. Long
Beach, California. Test worms were received on July). 1998. Control sediment was
collected by NAS. from Yaquina Bay. Oregon on July I, 1998. The sediment was sieved
through a I.O-mm screen. homogenized. and stored in the dark until used in the test.



STORAGE AND HOLDING TIMES
Sediment storage and holding times were appropriate and followed recommendations of
the PSEP protocols and the SAP (Foster Wheeler Environmental 1998). Sediments were
stored at 4°C in the dark for 2-49 days before toxicity testing (Table 1).

Table 1. Dates and Holding Times for Juvenile Polychaete Bioassays

Bioassay Sediment Types

Control MW022, MW040 Carr Inlet
(Yaquina MW024, (MW208,
Bay) MW025 MW209)

Polychaetes received July I, 1998

Sediment collected July I, 1998 May 15, 1998 May 18, 1998 May 22,1998

Sediment received July I, 1998 May 18, 1998 May 20,1998 May 28,1998

Bioassay started July 3, 1998 July 3, 1998 July 3, 1998 July 3, 1998

Bioassay ended July 23. J998 July 23, 1998 July 23, 1998 July 23, 1998

Juvenile polychaete acclimation and holding times were appropriate and followed
recommendations of the PSEP protocols and the EPA-approved Sampling and Analysis
Plan (Foster Wheeler Environmental 1998). Juvenile polychaetes were acclimated to
laboratory conditions for two days prior to toxicity testing. During this acclimation
period, average conditions were: temperature 20.3 ±0.7° C; salinity 31.5 ±2.2 ppt:
dissolved oxygen 6.2 ± 0.7 mglL; pH 7.7 ± 0.2; photoperiod, 16:8 hr. L:D.

INTERSTITIAL SALINITY
• Interstitial salinity is a variable that can affect the bioassay results. Interstitial

salinity for each test sediment and for the positive control sediment was measured
with a refractometer, Interstitial salinities were all > '25 ppt. and did not require
adjustment.

BIOASSAY METHODS
Sediment bioassays consisted of juvenile polychaete exposure to sediments collected at
four test stations in Middle Waterway. two reference stations from Carr Inlet. and clean
control sediments collected from Yaquina Bay. Oregon. Positive control bioassays
consisted ofjuvenile polychaete exposure to a reference toxicant (i.e., cadmium chloride)
dissolved in seawater.

Sediment Bioassays

The testing apparatus, test procedures, volume oftest sediments, numbers of analytical
replicates. number of organisms per replicate. and duration of bioassays were appropriate
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and followed recommendations of the PSEP protocols (pSEP 1995) and the EPA
approved SAP Foster Wheeler 1998).

Bioassays were conducted on five analytical replicates of each test, reference, and control
sediment. In addition, each treatment also included one water quality replicate and two
sacrificial replicates for day oand day 10 for interstitial ammonia and sulfide
measurements. A negative control sediment was run concurrently with the test
sediments. For each replicate, 175 ml of test or control sediment was placed in the
bottom of a 1-L borosilicate glass beaker and covered with seawater to obtain a total
volume of950 ml. Seawater used in the bioassays was obtained from Yaquina Bay,
Oregon on July 2, 1998. The seawater was filtered (:s; 40 um) and had a salinity of 28.0
ppt and a pH of 7.7. Each container was covered then placed in random order in a water
bath under constant temperature and illumination, aerated, and left undisturbed overnight.
The bioassay was then started by seeding each container with 5 juvenile polychaetes.
Test containers were checked daily to ensure that adequate aeration was provided and to
note the general status of each test chamber. The test duration was 20 days and animals
were fed 40 mg TetraMarin per beaker every other day. One third of the seawater in each
beaker was replaced every third day. One of the replicate containers for each sediment
bioassay was used for measurements of water chemistry (i.e., temperature, salinity,
dissolved oxygen, and pH) on test days 3, 6, 9, 12, 15, and 18 prior to test solution
renewal. Ammonia-N was measured in the overlying water of one replicate test chamber
on days 0, 3,6,9. 12, 15, 18, and 20. Ammonia-N and sulfide were measured in the pore
water of the bulk sediments upon receipt. and in the interstitial water of one replicate
sacrificial beaker on day O. In addition, ammonia-N was measured in the interstitial
water of additional sacrificial beakers on days 11 and 20. Sulfide was not measured
because no sulfide was detected in any test sediment on day O.

For each sediment bioassay. the temperature in the water chemistry containers averaged
20.4 2: 0.20 C throughout the 10-day test. This temperature was within the range (202: 10

C) specified in the PSEP protocols. The average overlying salinity was 28.5 :: 0.6, which
was within the range specified in the PSEP protocols. Dissolved oxygen concentrations
in the various bioassay treatments ranged from 5.9 to 7.2 mg/L during the 20-day test
period, and were well above the minimum (i.e.. >4 rng/L) specified in the protocols. The
pH levels in the various bioassays were also within the pH range specified in the
protocols (i.e.. 8:!:: I). averaging 8.1 :!:: 0.2. No sulfides were detected in the overlying
water either at the beginning or end of the test. Ammonia-N in the overlying water
ranged from 0.2 to 8.0 mg/L.

The initial average worm weight was 0.18 mg dry weight. which is lower than the 0.5 to
1.0 mg that PSEP suggests indicates 2-3 week post-emergence juvenile worms. The
worms were ordered from the only available supplier and specified to be 2-3 week post
emergence upon receipt. As part of the protocol, the initial weight of the worms is not
known until after the test is initiated. as a random subset of the worms are dried to
determine the average individual dry weight. Calculation of the individual growth rate
for the controls indicated 0.68 mg/day which indicates that the worms were in a rapid
growth phase during testing; which is the intent of using 2-3 week post-emergence



animals. In addition, the reference toxicant (positive control) test result (discussed
below) was in the middle of the laboratory's control chart for this species. Therefore, this
test is considered acceptable without qualification.

Positive Controls

A reference toxicant bioassay was conducted in parallel with the sediment bioassays. In
the reference toxicant bioassay, juvenile polychaetes were exposed to six concentrations
(i.e., 0,1.56,3.13,6.25,12.5, and 25.0 mg/L) cadmium chloride in seawater. Twenty
polychaetes were exposed to each toxicant concentration (i.e., 10 individuals/replicate,
two replicates/treatment) for 96 hours. At the end of the exposure period, the numbers of
living and dead animals were counted. The result of the reference toxicant test gave a 96
h LC50 value of7.6 mg/L Cd. This result was within the laboratory's control chart
warning limits (2.73 - 14.0 mg/L Cd).

REFERENCES
Foster Wheeler Environmental. 1998. Sampling and Analysis Plan and Quality
Assurance Project Plan. Prepared by Foster Wheeler Environmental for Middle
Waterway Action Committee.

PSEP (Puget Sound Estuary Program). 1995. Recommended guidelines for conducting
laboratory bioassays on Puget Sound sediments. Prepared Washington Department of
Ecology for U.S. Environmental Protection Agency, Region 10, Office ofPuget Sound,
Seattle, WA and Puget Sound Water Quality Authority, Olympia, WA.



•

•

•

LARVAL BIOASSAY QA REVIEW



• \WI] FOSTER WHEELER ENVIRONMENTAL CORPORATION

Memorandum

Date:

To:

From:

RE:

September 30, 1998

Middle Waterway File (1699.0010.0008)

G. Braun

Middle Waterway Larval Bioassay - QA Review

•

•

SUMMARY OF DATA QUALITY
Overall,. the larval bioassays performed for the Round IA Sampling and Analysis of the
Middle Waterway Problem Area of the Commencement BaylNearshore Tideflats
Superfund Site followed the recommended Puget Sound Estuary Program (PSEP)
protocols and the EPA-approved Sampling and Analysis Plan (Foster Wheeler
Environmental 1998). The data are considered acceptable without qualification.

SAMPLE COLLECTION, TRANSPORT, AND CHAIN-OF-CUSTODY
Sediment samples were collected at ten stations within Middle Waterway and at three
reference stations (located in Carr Inlet). These sediment samples were delivered to
Northwest Aquatic Services laboratory for sediment toxicity tests using the blue mussel
Mytilus sp. Sediment samples were delivered to the NAS laboratory in four batches on
May 18, 20, 21, and 28, 1998. Compliance with quality assurance (QA) and chain-of
custody procedures for the collection and transport of sediment samples were maintained.

Methods for collection, transport. and handling of test mussels were appropriate. Mussels
were collected from Yaqunia Bay, Oregon and transported to the laboratory and used
immediately for bioassays on June 4, 1998. A total of 8 female and 4 male mussels were
collected and used to provide gametes for the bioassays.

STORAGE AND HOLDING TIMES
Sediment storage and holding times were appropriate and followed recommendations of
the PSEP protocols and the SAP (Foster Wheeler Environmental 1998). Sediments were
stored at 4°C in the dark for 13-20 days before toxicity testing (Table 1).



Table 1. Dates and Holding Times for Amphipod Bioassays

Bioassay Sediment Types

Yaqunia Bay MW022- MW040, Mwo39, Carr Inlet
MW025 MW049, MW043, (MW208,

Mw054 MW048, MW209,
MW053 MW210)

Mussels collected June 4, 1998

Mussels spawned June 4, 1998

Sediment collected May 15, 1998 May 18, 1998 May 19, 1998 May 22,1998

Sediment received May 18, 1998 May 20,1998 May 21,1998 May 28,1998

Bioassay started June 4, 1998 June 4, 1998 June 4, 1998 June 4, 1998 June 4, 1998

Bioassay ended June 6, 1998 June 6, 1998 June 6, 1998 June 6, 1998 June 6, 1998

Mussel holding times were appropriate and followed recommendations of the PSEP
protocols and the EPA-approved Sampling and Analysis Plan (Foster Wheeler
Environmental 1998). Adult mussels were collected and spawned on the same day to
produce gametes for the toxicity test.

INTERSTITIAL SALINITY
Interstitial salinity for each test and reference sediment was measured with a
refractometer. Interstitial salinities were typically> 25 ppt, and did not require
adjustment.

BIOASSAY METHODS
Sediment bioassays consisted of 1.0-hour post fertilization mussel larvae exposure to
sediments collected at ten test stations in Middle Waterway. three reference stations from
Carr Inlet, and a Yaqunia Bay seawater control. Positive control bioassays consisted of
larval exposure to a reference toxicant (i.e..copper sulfate) dissolved in seawater.

Sediment Bioassays

The testing apparatus. test procedures, volume of test sediments. numbers of analytical
replicates, number of organisms per replicate. and duration ofbioassays were appropriate
and followed recommendations of the PSEP protocols and the EPA-approved SAP Foster
Wheeler 1998).

Bioassays were conducted on five analytical replicates of each test. reference. and
seawater control. In addition, each treatment also included one water quality replicate. A
seawater control was run concurrently with the test sediments. For each replicate. 18 g of
test sediment was placed in a I-L borosilicate glass beaker and covered with seawater to
obtain a total volume of 900 ml. Seawater used in the bioassays was obtained from
Yaquina Bay, Oregon on May 28, 1998. The seawater was filtered ~ 40 urn) and had a
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salinity of28.0 ppt and a pH of7.9. Each container was vigorously mixed for 10 seconds
and allowed to settle for 4 hours. Each container was then placed in random order in a
water bath under constant temperature and a photoperiod of 14:10 L:D. Aeration was
provided by slow bubbling at least 2 em above the sediment surface. The bioassay was
initiated by inoculating each container with 10 ml of the l-hour post fertilization larval
stock solution. The use of an inoculation volume of 10 ml is higher than the 1.0 ml
specified in the PSEP protocols, however, the inoculation stock solution was also more
dilute. The initial concentration of test organisms was 32.2/ml. Therefore, this minor
deviation is unlikely to have adversely affected the test results. One of the replicate
containers for each sediment bioassay was used for daily measurements of water
chemistry (i.e., temperature, salinity, dissolved oxygen, and pH). Ammonia-N and
sulfide were measured in the overlying water of one replicate test chamber on days 0 and
2.

For each sediment bioassay, the temperature in the water chemistry containers averaged
15.1 ±O.loC throughout the test. This temperature was within the range (15 ±1°C)
specified in the PSEP protocols. Temperature was recorded as 14.9 C in two monitoring
beakers on the last day of the test. This minor deviation should not adversely affect the
test results. The average overlying salinity was 27.6 ±0.7, which was within the range
specified in the PSEP protocols. Dissolved oxygen concentrations in the various bioassay
treatments averaged 7.1 ± 1.3 mg/L during the test period, and were well above the
minimum (i.e., >4 mg/L) specified in the protocols. The pH levels in the various
bioassays were also within the pH range specified in the protocols (i.e., 8 ± 1), averaging
7.8 ± 0.1. Sulfides were not detected in the overlying water at either the beginning or the
end of the test. Total arnmonia-N was detected in one beaker at the beginning of the test
(0.2 mg/L) and at the end of the test (0.3 mg/L).

A total of 10 test replicate subsamples were recounted (QC counts) by a second
investigator as a QC check on the acceptability of the initial counts. In all instances the
QC counts were close to the initial counts (i.e., CV from 0 to 3) and were considered
acceptable. The test was considered acceptable because 82.5% of the inoculated embryos
(32.2/ml based on average counts of zero time samples) produced normal larvae in the
seawater control. This exceeds the test acceptance criteria of> 70% normal as speci fied
in the protocols.

Positive Controls

A reference toxicant bioassay was conducted in parallel with the sediment bioassays. In
the reference toxicant bioassay, larvae were exposed to eight concentrations (i.e.. 0, I, 2,
4.8. 16.32. and 64 mg/L) copper sulfate. Two replicates of 10 ml of larval stock were
exposed to each toxicant concentration (i.e., 10 mllreplicate, two replicates/treatment) for
48 hours. At the end of the exposure period, the numbers of abnormal and dead animals
were counted. The result of the reference toxicant test gave a 48-h EC50 value of 11.4
mgIL Cu. This result was within the laboratory's control chart warning limits (8.7-11.8
mgIL Cu).
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SUMMARY OF DATA QUALITY
The sampling and analysis of benthic infauna assemblages for the Round 1A Sampling and
Analysis of the Middle Waterway Problem Area of the Commencement Bay/Nearshore Tideflats
Superfund Site followed the recommended Puget Sound Estuary Program (PSEP) protocols and
the EPA-approved Sampling and Analysis Plan (Foster Wheeler Environmental 1998). The data
are considered acceptable without qualification.

SAMPLE COLLECTION, TRANSPORT, AND CHAIN-OF-CUSTODY
Benthic macroinvertebrates were collected at ten stations within Middle Waterway and at five
reference stations (two near the mouth of the Sitcum/Milwaukee Waterway and three in the
Hylebos Waterway). Four of the ten test stations in Middle Waterway and the two reference
stations near the Sitcum Waterway were not analyzed and were archived. The remaining six
Middle Waterway and reference stations were located within the intenidal area of each waterway
and were analyzed for benthic infauna.

Seven replicate grab samples were collected at each station, for a total of 105 samples. All grab
samples were collected using a O.023-m~ petite Ponar grab sampler. In the field. samples were
washed on a sieve with I.O-mm mesh openings and fixed with a 10 percent solution of buffered
formalin. Sample 'tracking records followed each sample through all stages of sample collection
and laboratory processing.

The field sampling methods used to collect benthic rnacroinvertebrate samples during the Round
IA survey are outlined in the SAP (Foster Wheeler Environmental 1998) and the PSEP
protocols. The following discussion summarizes those procedures.

Following deployment and retrieval of the grab sampler. the sediment sample was inspected
carefully to determine the acceptability of the sample. Samples were rejected if they did not
meet the acceptance criteria.



When a sample was judged to be acceptable, the following qualitative sediment characteristics
were recorded:

• Penetration depth

• Sediment texture

• Sediment color

• Presence and strength of odors

• Degree of leakage and/or surface disturbance

• Presence of debris or shell fragments.

Field log sheets for all stations are provided in Appendix ???

After these observations were recorded, the sampler was opened and the sediment was released
into a clean bucket containing a label identifying the sample. The sampler was rinsed so that all
sediment from the sampler was contained in the bucket. The sediment from each bucket was
rinsed into a sieve box and the sample material was then completely washed until material no
longer passed through the 1.0-mm mesh screen. That portion of the sample retained on the
screen was then placed in a plastic sample bag having both internal and external labels. Samples
were then fixed in the field with a 10 percent solution of buffered formalin,

LABORATORY ANALYSIS
In the laboratory, benthic invertebrate samples were washed on a 0.5-mm sieve and transferred to
a 70 percent solution of alcohol. The rescreening process was performed by Marine Taxonomic
Services, Ltd. (MTS).

Of the 105 samples (i.e., 15 stations) collected, 42 samples (i.e., six stations) were archived and
not processed. In addition, replicates six and seven from each of the remaining stations were also
archived and have not been processed. The remaining 45 samples (i.e., replicates 1-5 from each
remaining station) were processed by MTS. Project personnel who sorted and identified the
samples are identified in the material received from MTS dated August 21. 1998. Organisms
were identified to the lowest practical taxonomic level. Planktonic organisms that occurred in
the samples were not enumerated, but were given an abundance of" I" to note their presence in
the sample. Specimens of each species (or lowest practical taxon) that occurred in the survey
were placed in a reference collection prepared by the taxonomists.

QUALITY ASSURANCE/QUALITY CONTROL

Quality control (QC) checks of sample sorting were performed by resorting 20 percent of each
sample. If the 20 percent resort indicated a calculated difference of 5.0 percent or greater in total
sample abundance for all taxa combined, the entire sample was resorted. Quality control checks
of taxonomic identifications were performed by having one expert taxonomist re-identify 5
percent of another taxonomist's samples. All specimens placed in the reference collection, were
also compared with specimens in the taxonomists voucher collection from organisms identified
in Puget Sound.

2
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Howard Jones, ofMTS, entered the benthic infauna data from the taxonomist's original
laboratory data sheets onto an electronic spreadsheet (e.g. Excel). NODC taxonomic codes were
included for most taxa. All entries in the spreadsheet were verified against the original
laboratory sheets after data entry. The hard copies of the data set were reviewed for errors. None
were found.

QA/QC procedures resulted in an acceptable data set without qualification.

DATA DELIVERABLES
On August 25, 1998, Foster Wheeler received the following from MTS: diskettes containing the
spreadsheets of data for the nine stations, hard copy of the data for the same stations, an
invertebrate species checklist, bulk QA report, voucher collection and QA report, benthic sorting
QC report, and biomass report. This submittal did not include information on the crustacean QA.
The same set of reports, but with the results of the crustacean QA were received on September
??, 1998.

A checklist of all taxa identified for the project was received, and the list was reviewed for
accuracy. The QA results from various taxonomists were also provided, and it appeared that the
QA information provided by MTS to Foster Wheeler was accurate. The reference collection and
buckets containing the vials of sorted residue will be submitted to Foster wheeler at a later date.

REFERENCES
Foster Wheeler Environmental. 1998. Sampling and Analysis Plan for the Middle Waterway
Problem Area of the Commencement Bay Nearshore/Tideflats Superfund Site. Prepared for the
Middle Waterway Action Committee. Foster Wheeler Environmental Corporation. Bellevue.
WA.

Puget Sound Estuary Program. 1996. Recommended protocols for sampling and analyzing
subtidal benthic macroinvertebrate assemblages in Puget Sound. Prepared for U.S.
Environmental Protection Agency. Region 10. Office of Puget Sound, Seattle. 'JI,'A. Prepared by
Tetra Tech, Inc.. Bellevue. WA. 30 pp.
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APPENDIX E

Note: Please add the following pages at the end of Appendix E.
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This data validation report consists of the following stand alone sections, each of which is
formatted to follow Functional Guidelines but which also include subsections discussing QBD
contacts with the laboratory, other comments, and a summary table of data qualifiers.
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Laboratory Sciences, Inc., dba Quality by Design, has completed a PSEP Data Validation on the
submitted data packages in accordance with Foster Wheeler Environmental Corporation
Purchase Order Nwnber 017034.

The reporting format and criteria for recommending data qualifying flags for this data set are
described in USEPA "Functional Guidelines for Evaluating Organics Analyses", "Functional
Guidelines for Evaluating lnorganics Analyses", as revised, December, 1994, and
"Recommended Protocols for Measuring Selected Environmental Variables in Puget Sound",
May 1997, or using criteria listed in the method referenced. Data may be qualified for any of
several reasons:

1.
2.
3.
4.

By the laboratory prior to receipt by the reviewer;
Because of laboratory deviation from the designated method;
Because the data may not meet the criteria listed in the reference above; or
By the professional judgment of the reviewer.

The data set consists of 35 data packages from MultiChem Analytical Services in Renton,
Washington and contains data for the samples shown in Table 1. The data reviewer and the
senior reviewer for each package are shown in Table 2.

Each data set consists of a complete set of Contract Laboratory Protocol forms or Contract
Laboratory Protocol equivalent forms and the accompanying raw data, which included
chromatograms, instrwnent printouts, injection logs, digestion/preparation logs, and standard
logs.
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Table 1: Sample Identification and Analysis

Sample Laboratory

Identification Identification VOA SVOA Pest PCB Met TOC Inorg

TCLT-PV Rinsate 806099-1 X X X X
through -5

TCLT-PVI-6/29/98 806099-6 X X

DPC-METI-7/2/98 807014-1 X X X X

DPC-METD-7/2/98 807014-2 X X X X

DPC-DRET-7/2/98 807014-3 X X X X

DPC-WATI-7/2/98 807014-4 X X X X

DPC-WATD-7/2/98 807014-5 X X X X

DPC-DUPL-7/2/98 807014-6 X X X X

DPC-BKSI-7/1/98 807014-7 X X X X X X X

TCLT-PV 1.5 807014-8 X

TCLT-PV 3.0 807030-1 X

TCLT-PV 2.5 807030-2 X X X

TCLT-PV 4.0 807046-1 X X

TCLT-PV 5.0 807073-1 X

TCLT-PV 6.0 807093-1 X X

TCLT-PV 6.3 807099-1 X

TCLT-PV 7.3 807110-1 X X

TCLT-PV 8.0 808010-1 X

TCLT-PV 9.0 808027-1 X X

TCLT-PV 10 808053-1 X

TCLT-PV 11 808058-1 X X

TCLT-PV 11.5 808067-1 X

TCLT-PV 12.8 809004-1 X X

TCLT-PV 13.4 809010-1 X

TCLT-PV 14.4 809025-1 X

TCLT-PV 14.9 809047-1 X

TCLT-PV 15.8 809060-1 X X

TCLT-PV 16.5 809068-1 X
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Sample Laboratory

Identification Identification VOA SVOA Pest PCB Met TOC Inorg

TCLT·PV 17.5 809077-1 X X

TCLT·PV 18.0 810003-1 X

TCLT-PV 19.0 810020-1 X X

TCLT-PV 19.6 810029-1 X

TCLT-PV 20.6 810054-1 X X

TCLT-PV 21.2 810054-2 X

TCLT-PV 27.4 810077-1 X

TCLT-PV 22.2 810089·1 X X

TCLT-PV 22.9 810096-1 X

TCLT-PV 23.8 811011·1 X X

TCLT·PV 24.3 811023-1 X

TCLT·PV 25.3 811034-1 X X

TCLT-PV 25.9 811049-1 X

TCLT-PV 26.9 811066·1 X X

TCLT-PV 28.4 812003-1 X X

TCLT·PV 29.1 812003-2 X

TCLT·PV 30.0 812013·1 X X

TCLT·PV 32.9 812045-1 X

Key:
VOA
SVOA
Pest
PCB
Met
Inorg
TOC

Volatile Organic Compounds
Semivolatile Organic Compounds
Chlorinated Pesticides
Polychlorinated Biphenyls
Trace Metals
Sulfide. Ammonia
Total Organic Carbon

.-----.



• Quality By Design

Foster Wheeler Environmental
Middle Waterway Problem Area

April 26, 1999
Page 5

•

•

Table 2: Data Package, Reviewer, and Senior Reviewer

Analysis Reviewer Senior Reviewer

Volatile Organics Debbie Copsey Thomas S. Davis

Semivolatile Organics Debbie Copsey Thomas S. Davis

Pesticides Randi Schneider Thomas S. Davis

PCBs Randi Schneider ThomasS.Davis

Metals Carlene McCutcheon Thomas S. Davis

Inorganics Carlene McCutcheon Thomas S. Davis

TOC Carlene McCutcheon Thomas S. Davis

Sample Receiving Randi Schneider Thomas S. Davis
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B. Chain-of-Custody and Sample Receipt

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors were found.

Discussion: The coolers that contained the following five samples were received at
temperatures above the acceptance criteria of 4 ± 2 "C. The coolers showed
evidence of cooling, and since these analyses are not highly volatile, it is the
judgment of the reviewer that the impact of this exceedence does not warrant a
data qualifier flag.

Temperature Analvtes Affected Associated Samples
7.9°C Semivolatiles, Pesticides, TCLT-PV16/29/98

TOC, Metals
7.9 Semivolati1es, Pesticides, TCLT-Rinsate

TOC, Metals
7.5 Sernivolatiles, Pesticides TCLT-PV 7.3
7.0 Metals TCLT-PV 10 .r>:

10.1 Semivo1ati1es, Pesticides TCLT-PV 12.8

Virtually all of the samples had a gap in the chain-of-custody for the shipping to
MultiChem Analytical Services (MAS). The custody forms were relinquished but
were not noted as being shipped, so that the "received by" signature block was
that of MAS. For several samples, MAS attached a copy of the shipping label,
which contains the waybill number. MAS noted the time and date received on all
custody forms and noted on the sample condition upon receipt forms that the
sample had been received from a courier or commercial shipper.
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C. Review of GCIMS Volatiles Analyses
EPA Method 8260B

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: Form I for the semivolatile results for Sample TCLT-PV 2.5 lists the date sampled
as 7/8/98. It was corrected to 7/5/98 and a copy is attached to this report.

2. GCIMS Tuning

All Bromofluorobenzene (BFB) rune criteria were met for the initial calibration and all dates of
sample analysis.

3. Initial and Continuing Calibration

All initial calibration and continuing QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.

4. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

5. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within QAPP or method criteria.
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Blank spikes, matrix spikes (MS), and matrix spike duplicates (MSD) were analyzed as required
by the referenced method and all percent recoveries and relative percent differences were within
QAPP or method criteria.

Discussion: The relative percent difference between the MS and the MSD associated with
Sample DPC-BKSI-7/l/98 for 1,2,4-trichlorobenzene was incorrectly reported as
9. The correct value is 7, which is within acceptance criteria, and no data
qualifier flags are recommended.

7. Field Duplicates

No field duplicates were identified.

8. Internal Standards Performance for Samples

All internal standard areas were within the required control limits.

9. TCL Compound Identification

No TCL Compounds were detected.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF. Reporting limits
have been correctly adjusted for dilutions and extraction amounts, and meet the requirements of
the contract.

11. Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.
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12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

There was no verbal or written communication with the laboratory.

14. Other Comments

None.

15. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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D. Review of GCIMS Semivolatiles Analyses
EPA Method 8270C

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

Discussion: Chromatograms and raw data for the continuing calibration standards were
missing from several of the data packages. The laboratory was contacted and
provided fax copies of the data to the reviewer and directly to Foster Wheeler,
copies of which are attached to this report.

2. GCIMS Tuning

All Decafluorotriphenylphosphine (DFTPP) tune criteria were met for the initial calibration and
all dates of sample analysis.

Discussion: PSEP and earlier versions of the referenced method state that all samples must be
completed within the twelve hour clock which starts with the DFTPP tune check.
Sample TCLT-PV 4.0 exceeded this 12 hour time period by eight minutes.
However, both recent USEPA guidance and the most recent version of the method
clarify that the sample analysis must start within the 12-hour period. The analysis
of this sample meets this updated criterion and no data qualifier flags are
recommended.

3. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations greater than that allowed by the method and
all System Performance Check Compounds (SPCC) and Calibration Check Compounds (CCC)
criteria were met.
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Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PV 19.0 Acenaphthene Continuing Calibration 4.3 G

TCLT-PV 22.2 Pentachlorophenol Continuing Calibration 1.9UG

TCLT-PV 30.0 Acenaphthene Continuing Calibration 3.8 G

DPC-BKSl-7l90 Benzyl alcohol Continuing Calibration 2.1 G

DPC-BKSl-7l90 2,4-Dimethylphenol Continuing Calibration 20R

TCLT-PV 23.8 Pentachlorophenol Continuing Calibration 1.8 UG

TCLT-PV 25.3 Pentachlorophenol Continuing Calibration 2.0UG

Discussion: Numerous continuing calibration checks for analytes in several samples were out
of criteria. Because the continuing calibration checks and the blank spike
recoveries (discussed below) for acenaphthene associated with Samples TCLT
PV 19.0 and TCLT-PV 30.0 were low, these sample results were qualified "G" to
indicate that the value is greater than shown. Because the continuing calibration
checks and the blank spike recoveries (discussed below) for pentachlorophenol
associated with Samples TCLT-PV 22.2, TCLT-PV 23.8, and TCLT-PV 25.3 and
for benzyl alcohol for Sample DPC-BKSI-7190 were also low, these sample
results were also qualified "G".

The continuing calibration check associated with 2,4-dimethylphenol on Sample
DPC-BKS 1-7190 was also low and the percent recoveries for the blank
spikelblank spike duplicate were less than 10%, so this analyte was qualified "R"
for unusable.

For all other results, no data qualifier flags are recommended because either the
continuing calibration checks were high and the associated sample results were
non-detect or the check meets the EPA Method 8000B acceptance criteria that an
average of the continuing calibration checks be less than 20%.

4. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Discussion: Bis(2-ethylhexyl)phthalate was detected in the method blank analyzed with SDG
807014. The concentration of the compound was less than the reporting limit.
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The laboratory has already flagged the samples appropriately with a "B" and no
additional data qualifier flags are recommended.

5. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within QAPP or method criteria.

Discussion: Surrogates were out of criteria in the method blank associated with the acid
fraction of SDGs 807014 and 807110, but no data qualifier flags are
recommended because the surrogates in the samples were acceptable.

6. Matrix SpikelMatrix Spike Duplicate

Except as noted below, blank spikes (BS), blank spike duplicates (BSD), matrix spikes (MS) and
matrix spike duplicates (MSD) were analyzed as required by the referenced method and all
percent recoveries (%Rec) and relative percent differences (RPD) were within QAPP or method
criteria.

Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PY 19.0 Acenaphthene BSIBSD 4.3 G

TCLT-PV 22.2 Pentachlorophenol BSIBSD 1.9UG

TCLT·PY 6.0 Pentachlorophenol BSIBSD 1.8UG

TCLT-PV 30.0 Acenaphthene BSIBSD 3.8 G

DPC-BKSI-7190 Benzyl alcohol BSIBSD 2.1 G

OPC-BKSI-7190 2,4-0imethylphenol BSIBSD 20R

TCLT-PY 23.8 Pentachlorophenol BSIBSD 1.8 UG

TCLT-PY 25.3 Pentachlorophenol BSIBSD 2.0UG

Discussion: Acenaphthene was low and out of criteria for both accuracy (%R) and precision
(RPD) for the BS/BSD pair associated with Samples TCLT-PV 19.0 and TCLT
PV 30.0. Because the continuing calibration was also low and out of criteria for
these samples, these results were qualified "G" or "UG" to indicate a value or
reporting limit that is greater than reported.

Pentachlorophenol was low and was low and out of criteria for accuracy for the
BSIBSD pair associated with Samples TCLT-PV 6.0, TCLT-PV 22.2, TCLT-PV
23.8, and TCLT-PV 25.3. Because the continuing calibration was also low and
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out of criteria, these values were qualified "UG" to indicate a reporting limit that
is greater than reported.

Benzyl Alcohol was low and out of criteria for accuracy for the BSIBSD pair
associated with Sample DPC-BKS 1-7190. Because the continuing calibration
was also low and out of criteria, this result was qualified "G" to indicate a value
that is greater than reported.

The continuing calibration check associated with 2,4-Dirnethylphenol on Sample
DPC-BKS 1-7190 was also low and the percent recoveries for the blank
spike/blank spike duplicate were less than 10%, so this analyte was qualified "R"
for unusable.

When reviewing the data, it appears as if a large number of analytes were out of
criteria for blank spikes in several SDGs. However, except as noted in this
narrative, none were target compounds.

Field Duplicates

•

No field duplicates were identified

8. Internal Standards Performance for Samples

Except as noted below, all internal standard areas were within the required control limits.

Discussion: In Sample Delivery Group 812013, the internal standard responses listed on Form
VIII on Pages 9 and 10 differed from the raw data on Pages 72 and 73. In Sample
Delivery Group 810020, the internal standard responses listed on Form vm on
Pages 6 and 7 differed from the raw data on Pages 55, 56, and 57. The limits
were recalculated and in both cases, the associated samples were within the
revised acceptance limits. No data qualifier flags are recommended.

Perylene-d, (Internal Standard No.6) in Samples DPC-BKS 1-7190 and TCLT
PV 2.5 were low and out of criteria, but no data qualifier flags are recommended
because no target analytes are associated with this internal standard .
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9. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times, mass spectra, and peak
identification of the referenced method.

10. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards, quantitation ion, and RRF. Reporting limits
have been correctly adjusted for dilutions and extraction amounts, and meet the requirements of
the contract.

11. . Tentatively Identified Compounds (TICs)

No TICs were reported with this data set.

12. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing.

13. Laboratory Contact

The laboratory was contacted twice during the validation process. Kim Lofgren was telephoned
and requested to replace illegible pages and to provide the missing continuing calibration check
raw data. A copy of the confirming fax is attached to this report.

14. Other Comments

None.
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•

•

15. Data Use and Overall Assessment

The analytes qualified with an "R" are unusable. All other data as qualified are acceptable for
use. The analyses were generally within the requirements of the referenced method. No
discrepancies were observed between raw data and reported data results. All data flags are
summarized at the end of this report.
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E. Review of Pesticide Analyses by Gas Chromatography
EPA Method 8081A

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. Except as noted below, no data are missing from the packages and no
errors in accuracy were found. All tests requested on the chain-of-custody were performed. All
samples were analyzed within the technical holding times. There are no contractual holding time
criteria that have been brought to the attention of the reviewer.

Associated Samples Analyte Affected Type ofDeviation Flag

TCLT-PV 12.8 Heptachlor Holding Time 0.057 UE

TCLT-PY" 12.8 Dieldrin Holding Time 0.11 UE

TCLT-PV 12.8 alpha-Chlordane Holding Time 0.057 UE

TCLT-PV 12.8 gamma-Chlordane Holding Time 0.057 UE

TCLT-PV 12.8 Hexachlorobutadiene Holding Time 0.057 UE

TCLT-PV 15.8 Heptachlor Holding Time 0.054 UE

TCLT-PV 15.8 Dieldrin Holding Time 0.11 UE

TCLT-PV 15.8 alpha-Chlordane Holding Time 0.054 UE

TCLT-PV 15.8 gamma-Chlordane Holding Time 0.054 UE

TCLT-PV 15.8 Hexachlorobutadiene Holding Time 0.054 UE

TCLT-PV 26.9 Heptachlor Holding Time 0.10 UE

TCLT-PV 26.9 Dieldrin Holding Time 0.10 UE

TCLT-PV 26.9 alpha-Chlordane Holding Time 0.10 UE

TCLT-PV 26.9 gamma-Chlordane Holding Time O.lOUE

TCLT-PV 26.9 Hexachlorobutadiene Holding Time 0.10 UE

TCLT-PV 25.3 Heptachlor Holding Time 0.11 UE

TClT-PV 25.3 Dieldrin Holding Time 0.23 UE

TCLT-PV 25.3 alpha-Chlordane Holding Time 0.11 UE

TCLT-PV 25.3 gamma-Chlordane Holding Time 0.11 UE

TClT-PV 25.3 Hexachlorobutadiene Holding Time 0.11 UE

TClT-PV 2.5 Heptachlor Holding Time 0.054 UE

TClT-PV 2.5 Dieldrin Holding Time 0.11 UE

TCLT-PV 2.5 alpha-Chlordane Holding Time 0.054 UE

TCLT-PV 2.5 gamma-Chlordane Holding Time 0.054 UE

TClT-PV 2.5 Hexachlorobutadiene Holding Time 0.054 UE

DPC-METT-7298 Heptachlor Holding Time 0.050UE

,,~...-
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•

•

Associated Samples Analyte Affected Type of Deviation Flag

DPC-METI-7298 Dieldrin Holding Time 0.10 UE

DPC-METI-7298 alpha-Chlordane Holding Time 0.050 UE

DPC-METI-7298 gamma-Chlordane Holding Time 0.050 UE

DPC-METI-7298 Hexachlorobutadiene Holding Time 0.050 UE

DPC-METI-7298 Heptachlor Holding Time 0.050 UE

DPC-METI-7298 Dieldrin Holding Time O.lOUE

DPC-METI-7298 alpha-Chlordane Holding Time 0.050 UE

DPC-METI-7298 gamma-Chlordane Holding Time 0.050 UE

DPC-METI-7298 Hexachlorobutadiene Holding Time 0.050 UE

DPC-METD-7298 Heptachlor Holding Time 0.050 UE

DPC-METD-7298 Dieldrin Holding Time O.IOUE

DPC-METD-7298 alpha-Chlordane Holding Time 0.050UE

DPC-METD-7298 gamma-Chlordane Holding Time 0.050 UE

DPC-METD-7298 Hexachlorobutadiene Holding Time 0.050 UE

DPC-DRET-7298 Heptachlor Holding Time 0.050 UE

DPC-DRET-7298 Dieldrin Holding Time O.lOUE

DPC-DRET-7298 alpha-Chlordane Holding Time 0.050 UE

DPC-DRET-7298 gamma-Chlordane Holding Time 0.050 UE

DPC-DRET-7298 Hexachlorobutadiene Holding Time 0.050 UE

DPC-WATT-7298 Heptachlor Holding Time 0.050 UE

DPC-WATT-7298 Dieldrin Holding Time 0.10 UE

DPC-WATT-7298 alpha-Chlordane Holding Time 0.050 UE

DPC-WATT-7298 gamma-Chlordane Holding Time 0.050 UE

DPC-WATT-7298 Hexachlorobutadiene Holding Time 0.050 UE

DPC-WATD-7298 Heptachlor Holding Time 0.050 UE

DPC- WATD-7298 Dieldrin Holding Time 0.10 UE

DPC- WATD-7298 alpha-Chlordane Holding Time 0.050 UE

DPC- WATD- 7298 gamma-Chlordane Holding Time 0.050 UE

DPC- WATD- 7298 Hexachlorobutadiene Holding Time 0.050UE

DPC-Duplicate-7298 Heptachlor Holding Time 0.050UE

DPC-Duplicate-7298 Dieldrin Holding Time 0.10 UE

DPC-Duplicate-7298 alpha-Chlordane Holding Time 0.050 UE

DPC-Duplicate-7298 gamma-Chlordane Holding Time 0.050 UE

DPC-Duplicate-7298 Hexachlorobutadiene Holding Time O.050UE

Discussion: The temperature upon receipt by the laboratory for four coolers was ranged from
7.5 "C to 12 "C, which is above the criteria of 6 ± 2 "C. These coolers contained
Samples TCLT-PV 7.3, TCLT-Rinsate lL, TCLT-PV 12.8 and TCLT-PV 9.0,
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and showed evidence of cooling. Because these analyses are not highly volatile,
it is the judgment of the reviewer that the impact of this exceedence does not
warrant a data qualifier flag.

The analysis of several samples, listed in the table above, exceeded the holding
time by times ranging from one to twenty days. All results were non-detect and
are qualified "UE" for estimated.

Sample TCLT-PV 23.8 was analyzed within the holding time but was analyzed by
the CLP pesticidelPCB method. It was reanalyzed five days past the holding time
by EPA 8081. The laboratory reported all analytes except Hexachlorobutadiene
from the CLP analysis, and Hexachlorobutadiene was reported from the EPA
8081 analysis. All results were non-detect. A review of the chromatograms from
the earlier analysis indicates that HexachIorobutadiene was non-detect, and no
data qualifier flag is recommended for this analyte.

2. Initial and Continuing Calibration

Except as noted below, all initial and continuing calibration QC criteria were met. No Target
Compound List (TCL) analytes had Percent Relative Standard Deviations (%RDS) greater than
that allowed by the method.

Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PV 25.3 Hexachlorobutadiene Continuing Calibration 0.11 UE

TCLT-PV 30.0 Hexachlorobutadiene Continuing Calibration 0.10 UE

Discussion: Numerous continuing calibration checks for analytes and surrogates in several
samples were out of criteria. Samples TCLT-PV 25.3 and TCLT-PV 30.0 were
associated with continuing calibration checks that were low and these samples
were qualified "UE" for estimated. For all other results, no data qualifier flags are
recommended because the continuing calibration checks were high and the
associated sample results were non-detect.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.
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4. Surrogate Recovery

Except as noted below, surrogate analytes were added to all samples and blanks as required by
the referenced method and all recoveries were within QAPP or method criteria.

Discussion: The percent recoveries for the surrogate Decachlorobiphenyl for the method
blanks associated with Samples TCLT-PV 12.8, TCLT-PV 14.4, TCLT-PV 19.0,
and TCLT-PV 30.0, and for the blank spikelblank spike duplicate associated with
Samples TCLT-PV 12.8, TCLT-PV 14.4, and TCLT-PV 22.2, were out of
criteria. However, no data qualifier flags are recommended because the standards
are QC checks and all surrogates of the samples are acceptable.

• 5.

The percent recoveries for the surrogate Decachlorobiphenyl was out of criteria in
Samples TCLT-PV 20.6, TCLT-PV 22.2, TCLT-PV 23.8, and TCLT-PV 28.4,
but no data qualifier flags are recommended because the other surrogate (TCMX)
was within criteria.

Matrix SpikelMatrix Spike Duplicate

•

Matrix spikes (MS) and matrix spike duplicates (MSD) were not analyzed with these sets of
analyses. The laboratory analyzed a blank spike (BS) and blank spike duplicate (BSD) to
measure precision and accuracy. All percent recoveries (%Rec) and relative percent differences
(RPD) were within QAPP or method criteria.

I
Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PV 20.6 Hexachlorobutadiene BSIBSD 0.052 UE

TCLT-PV 22.2 Hexachlorobutadiene BSIBSD 0.054 UE

Discussion: Dieldrin and/or Heptachlor was high and out of criteria for accuracy (%R) for the
BSfBSD pair associated with Samples TCLT-PV 12.8, TCLT-PV 14.4, and
TCLT-PV 28.4. No data qualifier flags are recommended because the %R was
high and the associated sample results were non-detect.

Hexachlorobutadiene was low and out of criteria for the BSfBSD pair associated
with Samples TCLT-PV 20.6 and 22.2. These samples have been qualified "UE"
for estimated.
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6.

Hexachlorobutadiene was out of criteria for the BS associated with Sample
TCLT-PV 25.3, but no data qualifier flags are recommended because the BSD
was acceptable.

Field Duplicates

No field duplicates were identified.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

8. Compound Quantitation and Reported Detection Limits

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts, and meet requirements of the
contract.

Discussion: The results for Heptachlor and Hexachlorobutadiene for the BS/BSD associated
with several samples were qualitatively confirmed on the second column.
However, there was greater than 20% difference in the quantitation between the
two columns and the laboratory has appropriately qualified these results with "P"
and has reported the higher values. No data qualifier flags are recommended for
the sample results because all results were non-detect and the reported values
were within the BS/BSD percent recovery criteria.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, peak tailing, or DDT/Endrin breakdown for the initial calibration and all dates
of analysis.



•
Quality By Design

Foster Wheeler Environmental
Middle WaterwayProblemArea

April 26, 1999
Page 21

•

•

10. Laboratory Contact

There was no verbal or written communication with the laboratory.

11. Other Comments

None.

12. Data Use and Overall Assessment

The data, as qualified, are acceptable for use. The analyses were generally within the
requirements of the referenced method and no discrepancies were observed between raw data
and reported data results. All data flags are summarized at the end of this report.
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F. Review of PCB Analyses by Gas Chromatography
EPA Method 8082

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
fOW1d. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration QC criteria were met. No Target Compound List (TCL)
analytes had Percent Relative Standard Deviations (%RDS) greater than that allowed by the
method. ~,

Discussion: A calibration check for the surrogate Decachlorobiphenyl, which was associated
with Sample DPC-BKS 1-7198, was out of criteria. No data qualifier flags are
recommended because the other surrogate in both the sample and the continuing
calibration check were acceptable.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Surrogate Recovery

Surrogate analytes were added to all samples and blanks as required by the referenced method
and all recoveries were within QAPP or method criteria.
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5. Matrix Spike/Matrix Spike Duplicate

Matrix spikes (MS) and matrix spike duplicates (MSD) were analyzed as required by the
referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within QAPP or method criteria.

6. Field Duplicates

No field duplicates were identified.

7. TCL Compound Identification

All TCL Compound identifications met the criteria for retention times and peak identification of
the referenced material.

• 8. Compound Quantitation and Reported Detection Limits

•

Quantitation was performed in accordance with the referenced method, including the correct
calculations using appropriate internal standards or external standardization. Reporting limits
have been correctly adjusted for dilutions and extraction amounts, and meet the requirements of
the contract.

9. System Performance

The system performance was acceptable and had no significant problems such as baseline shifts,
loss of resolution, or peak tailing for the initial calibration and all dates of analysis.

10. Laboratory Contact

There was no verbal or written communication with the laboratory.
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11. Other Comments

None.

12. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.
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G. Review of Metal Analyses
EPA Method 6010 and 7000 Series

•

•

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

Discussion: EPA Method 60 I0 requires the analysis of a low level check standard to
demonstrate that the reporting limit may be obtained, but the method has no
acceptance criteria established. The laboratory had established an arbitrary limit
of 50% - 150% and, in the analysis of SDGs 807099 and 807073, the result for
Cadmium was low and out of criteria. The value for Nickel was low but within
criteria. No data qualifier flags are recommended because there is no method or
QAPP criteria established for this QC check, and because the results demonstrate
that the reporting may be obtained.

3. Blanks and Checks for Contamination

Except as noted below, instrument and method blank analyses were performed at the required
frequencies and either no analytes were detected or levels were below the reporting limit.

Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PV 11.5 linc Blank Contamination 48.2B

TCLT-PV 24.3 Lead Blank Contamination 70.8 B

TCL T-PV 22.9 Lead Blank Contamination 69.4 B

TCLT-PV 21.2 Lead Blank Contamination 87.6 B
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Discussion: Zinc was noted in the method blank associated with Sample TCLT-PV 11.5 and
this result was qualified "B" to indicate blank contamination.

Lead was noted in the method blank associated with Samples TCLT-PV 22.9,
TCLT-PV 21.2, and TCLT-PV 24.3 and these results were qualified "B" to
indicate blank contamination.

Sample TCLT-PV 25.9 was associated with a method blank that had trace
contamination of lead, but the sample value was greater than ten times the blank.
Similarly, Sample DPC-BKSI-7/1I98 was associated with a method blank that
had trace contamination of Zinc. PSEP validation guidance does not discuss the
"five-times" and "ten-times" rules that are recommended in Functional
Guidelines, but instead recommends qualifying samples associated with blank
contamination with a "B" flag. However, the reviewer concurs with the
laboratory's case narrative, which stated that "B" qualifier flags should not be
applied to values that are greater than ten times the blank contamination, and no
data qualifier flags are recommended.

4. ICP Interference Check Standard

Except as noted below, the Interference Check Sample was analyzed at a frequency required by
the referenced method and was within established criteria.

Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PV 24.3 Nickel Interference Check 7.0E

TCLT-PV 22.9 Nickel Interference Check 5.3 E

TCLT-PV 21.2 Nickel Interference Check 9.8 E

Discussion: Nickel was out of criteria in the Interference Check Sample associated with
Samples TCLT-PV 22.9, TCLT-PV 21.2, and TCLT-PV 24.3. This analyte was
qualified "E" for estimated.

5. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within QAPP or method criteria.
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Analyte Affected Type of Deviation Flag

Associated Samples

TCLT-PV 6.2 Arsenic LCS 5.0UG

TCLT-PV 5.0 Arsenic LCS 5.0UG

Discussion: Arsenic was out of criteria for accuracy (percent recovery) on the Laboratory
Control Standard (LCS) associated with Sample TCLT-PV 6.2 and TCLT-PV 5.0.
Because the LCS was low, the Arsenic value is qualified "G" to indicate a
reporting limit that is greater than reported.

Except as noted below, matrix spikes (MS) and duplicates (Dup) were analyzed as required by
the referenced method and all percent recoveries (%Rec) and relative percent differences (RPD)
were within QAPP criteria.

•
6.

The laboratory noted in their case narrative that Chromium, Nickel, and Zinc in
Samples DPC-METT-7/2/98 through DPC-Duplicate-7, TCLT-PVl 5.0, and
TCLT Rinsate had been reported from a second preparation and analysis because
the blank spike from the first analysis was out of the acceptance criteria. The
reviewer concurs that the corrective action was appropriate.

Matrix SpikelDuplicate

Associated Samples Analyte Affected Type of Deviation Flag

TCLT-PV 18.0 Copper Matrix Spike 98.9G

TCLT-PV 18.0 Lead Duplicate 86.0 E

TCLT-PV 21.2 Cadmium Matrix Spike 0.60E

DPC-BKS 1-7/1/98 Antimony Matrix Spike 3.9UG

DPC-BKSI·7/1/98 linc Matrix Spike lO8G

DPC-BKS1-7/1/98 Arsenic Duplicate 13.2 E

DPC-BKS 1-7/1/98 Mercury Duplicate 1.1E

•

Discussion: EPA Method 60I0 requires the analysis of matrix spikes and matrix spike
duplicates. Although the laboratory referenced EPA Method 6010 for this
analysis, the samples were analyzed in accordance with PSEP guidelines, in
which a single matrix spike and a sample duplicate are analyzed as QC checks.
No data qualifier flags are recommended.

Lead and Copper were out of criteria for accuracy (%Rec) and precision (RPD),
respectively, on the matrix spike and duplicate analysis of Sample TCLT-PV
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18.0. Because the matrix spike was low, the Copper value is qualified "G" to
indicate a value that is greater than reported. The Lead value is qualified "E" for
estimated.

Antimony and Zinc were out of criteria for accuracy (%Rec) on the matrix spike
of Sample DPC-BKSl-7/1I98. Because the matrix spike recoveries were low,
these values are qualified "G" to indicate a value or a reporting limit that is
greater than reported.

Arsenic and Mercury were out of criteria for precision (RPD) on the duplicate
analysis of Sample DPC-BKS 1-711/98. These values are qualified "E" for
estimated.

Cadmium was out of criteria for accuracy (%Rec) on the matrix spike analysis of
Sample TCLT-PV 21.2. Even though the matrix spike was high, the Cadmium
value is qualified "E" for estimated because the %Rec was only 1% out of
criteria.

The laboratory noted in their case narrative that Cadmium in Samples DPC
METT-7/2/98 through DPC-Duplicate-7, TCLT-PVI-5, and TCLT Rinsate had
been reported from a second preparation and analysis because the blank spike
from the first analysis was out of criteria. The reviewer concurs that the
corrective action was appropriate.

The following analytes were out of the acceptance criteria for accuracy (%Rec)
due to high concentrations of these analytes in the original sample. Since all other
QC checks were in criteria, no data qualifier flags are recommended.

Analyte Affected
Cadmium, Copper
Copper
Copper
Copper
Lead
Copper
Copper
Lead
Copper
Copper

Associated Samples
TCLT-PV 11.5
TCLT-PV 16.5
TCLT-PV 19.6
TCLT-PV 13.4
TCLT-PV 24.3
TCLT-PV 80
TCLT-PV 10
TCLT-PV 21.2
TCLT-PV 14.9
TCLT-PV 25.9



•
Quality By Design

Foster WheelerEnvironmental
Middle WaterwayProblem Area

April 26, 1999
Page 29

•

•

Nickel in Sample TCLT-PV 19.6, Lead in Sample TCLT-PV 10, and Zinc in
Samples TCLT-PV 6.3 and TCLT-PV 5.0 were out of the acceptance criteria for
precision (RPD) in the laboratory duplicate. Replicate values that are close to the
reporting limit are expected to have a greater variation than values that are higher
in the instrument's analytical range. Because the reported values were within a
factor of five of the reporting limit, no data qualifier flags are recommended.

Nickel in Samples TCLT-PV 30.0, TCLT-PV 6.3, and TCLT-PV 5.0, and
Chromium in Samples TCLT-PV 8.0 and TCLT-PV 10 appeared to be out of the
acceptance criteria for precision (RPD) in the laboratory duplicate. However, the
actual results were non-detect in the sample and a trace hit near the detection limit
in the duplicate. The forms printing software incorrectly calculated the RPD as
being high, whereas the values actually were similar. No data qualifier flags are
recommended.

7. Graphite Furnace Atomic Absorption Analysis

All special criteria for GFAA analysis were performed at the frequency required by the
referenced method and were within established criteria.

8. ICP Serial Dilution

Samples that were a factor of 50 above the Instrument Detection Limit for the analyte were
diluted 5-fold and were within criteria required by the referenced method.

9. Field Duplicates

No field duplicates were identified.

10. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. No errors in
accuracy were found. Reporting limits meet the requirements of the contract.
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Discussion: The reporting limit for Cadmium for Sample TCLT-PV 14.9 was doubled because
the laboratory redigested the sample after observing suspected contamination.
The laboratory did not have enough sample for a full volume digestion and used
half of the normal volume. The reviewer concurs that this corrective action was
appropriate.

11. Laboratory Contact

There was no verbal or written communication with the laboratory.

12. Other Comments

None.

13. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results. All data flags are summarized at the end of this report.
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•

•

H. Review of Inorganic Analyses
Percent Moisture, Ammonia, Sulfide, and TOC

1. Timeliness and a Check for Errors

The analytical plan and the data packages were reviewed and compared against the chain-of
custody and other data. No data are missing from the packages and no errors in accuracy were
found. All tests requested on the chain-of-custody were performed. All samples were analyzed
within the technical holding times. There are no contractual holding time criteria that have been
brought to the attention of the reviewer.

2. Initial and Continuing Calibration

All initial and continuing calibration Quality Control criteria were met, including the number of
standards used and correlation coefficients. All continuing calibration criteria, including
frequency of analysis and percent recovery were met.

3. Blanks and Checks for Contamination

Instrument and method blank analyses were performed at the required frequencies and either no
analytes were detected or levels were below the reporting limit.

4. Laboratory Control Standards

A Laboratory Control Standard was analyzed at a frequency required by the referenced method
and all percent recoveries were within QAPP or method criteria.

5. Precision and Accuracy

Matrix spikes (MS) and sample duplicates (Dup) were analyzed as required by the referenced
method and all percent recoveries (%Rec) and relative percent differences (RPD) were within
QAPP or method criteria.
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6. Field Duplicates

No field duplicates were identified

7. Sample Result Verification

The final reports were reviewed and compared against raw instrumental data and logs to check
anomalies, data reduction/calculations, transcription, linear ranges, and dilutions. Reporting
limits meet the requirements of the contract. Except as notes below, no errors in accuracy were
found.

8. Laboratory Contact

There was no verbal or written communication with the laboratory.

9.

None.

Other Comments

10. Data Use and Overall Assessment

The data are acceptable for use. The analyses were generally within the requirements of the
referenced method and no discrepancies were observed between raw data and reported data
results.



•

•

•

Quality By Design

Attachment 1
Puget Sound Estuary Program Data Qualifier Definitions



•
Quality By Design

Puget Sound Estuary Program Data Qualifier Definitions

Used for both organics and inorganic analyses

•

B

C

E

G

K

L

M

Analyte detected in samples and in method blank

Combined with unresolved substances

Estimated

Value greater than minimum shown

Detected at less than the maximum shown

Value less than the maximum shown

Value is a mean

•

Q Questionable value

R Rejected or unusable value

T Detected below the quantification limit shown

U Undetected at the detection limit shown

Z Blank corrected
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I'W Sampl.' Sampl. II> Auusioa Number M.,bod loW Panlmrler " T...... Ap.lv'. Value I'l•• RUSDD

OPC·METT·7298 807014·1 8081 92 Hentachlor 0.050 UE lIoldina Time
OPC·MElT· 7298 807014·1 8081 91 Dieldrin 0.10 UE lIoldina Time
OPC·METT·7298 807014·1 8081 90 .Ipb• -Chlcrdane 0.050 UE Holding Time
OPC·MElT·7298 807014·1 8081 1)9 gamma-Chlordane 0.050 UE lIoldina Time
OPC-MElT·7298 807014·1 .8081 36 Hexachlorobutadiene 0.050 UE Holding Time
OPC ·Ml:..,.o-7298 807014·2 8081 92 Heorechtor 0.050 UE Hcldina Time
OPC·METD·7298 807014-2 8081 91 Dieldrin 0.10 UE Ilaid ina Time
OPC·METD-7298 807014·2 8081 90 elph • -Chlordene 0.050 UE Holdina Time
OPC·METD-7298 807014·2 8081 1)9 aamma-Chlordane 0.050 UE Hcldina Time
OPC·METO·7298 807014·2 8081 36 Hcxachlorobuladiene 0.050 UE HoldingTime
OPC-ORET·7298 807014·3 8081 92 Heptachlor 0.050 UE f{oldina Time
OPC·ORET·7298 807014·3 8081 91 Dieldrin 0.10 UE Hcldina Tim.
OPC·DRET·7298 807014·3 8081 90 alph• -Chlordane 0.050 UE HoldingTime
DPC·()R~~r·7298 807014·3 8081 1)9 aamma-Chlcrdane 0.050 UE IioidinaTime
IlI'C·ORET·7298 807014·J 8081 J6 Ilexachiorobutadicnc 0.050 UE ItoldmR, Time
OPC·WATT·7298 807014-4 8081 92 Heotachlor 0.050 UE Heldina Time
D1'C·WATT-7298 807014-4 8081 91 Dieldrin 0.10 UE Ifcldlna Time
DPC·WAH·7298 807014-4 8081 90 aJpha.chlp,dan. 0.050 UE Jloldin,q Time
DPC·WATf-7298 807014-4 8081 1)9 gamma-Chlordanc 0.050 UE Hcldina Time
OPC·WAH·7298 807014-4 8081 36 Hcxachlorobutadienc 0.050 UE Holding Time
OPC·WATO·7298 807014·5 8081 92 Heptachlor 0.050 UE lIoldina Time
OPC·WATD-7298 807014·5 8081 91 Dieldrin 0.10 UE Holdina Tim.
OPC·WATO·7298 807014·5 8081 90 .Ipha.chlo,dane 0.050 UE Holding Time
OPC·WATD-7298 807014·5 8081 1)9 gamma-Chlordanc 0.050 UE lIoldina Time
DPC·WATO·7298 807014·5 8081 36 Hexechlcrobutediene 0.050 UE Holding Time

OPC·Duoliclle· 7298 807014-6 8081 92 Heptachlor 0.050 UE Hcldina Time
OPC·OuPlica'e·7298 807014-6 8081 91 Dieldrin 0.10 UE Holdina Time
OPC·Dunlito'.· 7298 807014-6 8081 90 elche-Chlordene 0.050 UE Hcldina Time
OPC·Duplito'e·7298 807014-6 808\ 1)9 aumma-Chlordane 0.050 UE Hcldina Time
OPC·Ouplic.,.-7298 807014-6 8081 36 Ilexachiorobutadiene 0.050 UE Holding Time

Ccruinuing Calibrllion.
OPC-IlKSI·7190 807014·7 8270 7 Ilenzvl alcohol 2.1 G BSIBSO

ContinuingCalibration,
OPC·BKSI·719O 807014-7 8270 68 2 4·Dime,hvlDhenol 20 R BSIBSO

OPC·BKSI·7/1198 807014·7 6010 54 Antimonv 3.9 UG M.trix Selke
OPC·BKSI·711198 807014-7 6010 62 line 108 G Malrix Selke
OPC·BKSI·7/1198 807014·7 7060 55 Arsenic 13.2 E Du licare
OPC·BKSI·7/1198 807014-7 7470 59 Mercury 1.1 E Duplicate

TCLT-PV 2.5 8070JO-2 8081 92 Hetnachlcr 0.054 UE Hcldma Time
TC/.T·PV 2.5 8070JO·2 808' 91 Dieldrin O." UE I'oldina Time
TCLT·PV 2.5 8070311-2 8081 90 alpha.chlo,dane 0.054 UE "oldina.Time
TCLT-PV 2.5 807030·2 8081 1)9 gamma-Chlordane 0.054 UE Hcldina Time
TCLT·PV U 807030·2 8081 36 [Iexachlcrobutediene 0.054 UE Hcldina Time
TCLT·PV 6.0 80709J·1 8270 74 Pentachlorophenol 1.8 G BSlDSD
TCLT·PV 5.0 807073·1 7060 55 Arsenic 5 UG I.CS
TCLT·PV 6.3 807099·1 7060 55 Arsenic 5 UG LCS
TCLT·PV 11.5 808067·1 6010 62 linc 48.2 B Blank Ccntaminatinn
TCLT-PV 12.8 809004·1 8081 92 Heptachlor 0.057 UE Holding Time
TCLT·PV 12.8 809004-1 8081 91 Dieldrin 0.11 UE Holdina Time
TCLT·PV 12.8 809004·1 8081 90 alnha-Chlordane 0.057 UE Holdina Time
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FWSampl.M Simple 10 Aue"ioD Number IIltlhod F'WP8nmeler M Tar... ADaJyl. V.lue Flu ReaaoD

TCLT·I'Y 128 809()().1·1 80Bl 119 aarnma-Chlardane 0.051 UE Iiolding Time
TCLT·PY 12.8 80900-1-1 8081 ]6 llexuhlorobutadiene 0.051 UE Holdino Time
TCL T-PY 15.8 809000-1 8081 92 Ileolachlor O.OH UE Holdine Time
TCLT-PY 15.8 809060·1 8081 91 Dieldrin 0.11 UE Holdin. Time
TCLT-PY 15.8 809060·1 8081 90 aloho-Chlordane 0.054 UE Holdin. Time
TCLT·PY 15.8 809060-1 8081 119 liUU1ln,.-ehiordane 0.054 UE Holdin. Time
TCLT-PV 15.8 809060-1 8081 ]6 Hexachlorcbutadiene 0.054 UE Holdin. Time
TCLT-I'Y 18.0 81000)·1 6010 51 Cooocr 98.9 G Malri~ Snike
TCLT-I'Y 180 noooi.i 7421 58 Leod 86 E DuDlicate

ContinuingCslibration.
TCLT·PV 19.0 810020-1 8270 74 AcensDhthene 4.] G BSIOSD
TCL T-PV 20.6 810054·1 8081 )6 Hexlchlorobutadiene 0.052 UE BSIOSD
TCLT-I'Y 21.2 810054-2 7421 58 Leod 87.6 B BlankConlanlinSlion
TeLT·PY 21.2 810054·2 6010 60 Nickel 9.8 E Interference Check
n'I.T·I'V 21.2 810054-2 7111 56 Cadmhun 0.60 E MDlrix Snike

ContinuingCalibralion,
TCLT·PY 22.2 810089·1 8270 22 Pentllchloronhenol 1.9 UG BSIOSD
TCLT·PY 22.2 810089-1 8081 ]6 IlcxachJorobutadicne 0.054 UE BSIOSD
TCLT-PY 22 9 810096-1 7421 58 Lead 69.4 B BlankContaminstion
TCLT-PY 22.9 810096·1 6010 60 Nickel 5.1 E Interference Check

ContinuingCalibr.lio~
TCLT-PY 23.8 811011·1 8270 22 PentachioroDhcnol 1.8 UG BSlBSD
TCLT-PY 20 81102]·1 7421 5& Lead 70.8 B BlankConlamination
TCLT-PY 24] 81102]-1 6010 60 Nickel 7.0 E Interference Check

Conlinuins, Calibration.
TCLT-PY 25.) gII0]4·1 8270 22 Pentaehloronhenol 2.0 UG BSlBSD
TCLT·PY 25.1 811034·1 8081 92 HCIllachlor 0.11 UE Holdina Time
TCLT-PY2U 811034·1 8081 91 Dieldrin 0.23 UE Holdin. Time
TCLT·PYH.] 811034-1 8081 90 alpho-Chlotdonc 0.11 UE Holdina Time
TCLT·PY2U 811034·1 8081 1]9 oamma-Chlordane 0.11 UE Hold in. Time

ContinuingCalibration,
TCLT-PY2U 8110]4-1 8081 ]6 HcxachJorobutadienc 0.11 UE Haldina Time
TCLT-PY 26.9 811066-1 8081 92 HCIllachlor 0.10 UE HoldingTime
TCLT-PY 26.9 811066-/ 8081 9/ Dieldrin 0.10 UE Holdin. Time
TCLT·PY 26.9 811066-1 8081 90 aloha-Chlordane 0.10 UE lIoldinaTime
TCLT·PY 26 9 811066-1 8081 139 llllnU11a-Chlordonc 0.10 UE Holding Time
TCLT-PY 26.9 811066-1 8081 ]6 Hcxachlorobutadiene 0.10 UE Holding Time

ContinuingCalibration,
TCLT-PY ]0.0 812013·' 8270 74 AcensDhlhenc 3.8 G BSlBSD
TCLT-PY ]0.0 81201]-1 8081 ]6 Ilcxachlorobuladienc 0.10 UE ContinuingC.libration

) ) )
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DATA ASSESSMENT SUMMARY

• Case/SAS No.: Middle Waterway

SDG No.: Summary of All SDGs

Method: PSEP

No. of Samples: 20

Reviewer: Quality by Design

Laboratory: MultiChem Analytical Service

Data Use: Foster Wheeler Environmental Corp.

Review Completion Data: April 26, 1999

•

•

QCITEM YOA BNA Pest PCB Metals Inorg

Holding Times 0 0 M 0 0 0

GCIMS Performance 0 0 0 0 0 0

Initial & Continuing Calibration 0 X X 0 0 0

Field Blanks (F=N/A) F F F F F F

Laboratory Blanks 0 0 0 0 X 0

Surrogates 0 0 0 0 0 0

Matrix SpikeslDuplicates 0 X X 0 M 0

QC Samples (LCS, PVS) 0 0 0 0 0 0

Internal Standards 0 0 0 0 0 0

Compound Identification 0 0 0 0 0 0

Compound Quantification 0 0 0 0 0 0

System Performance 0 0 0 0 X 0

Overall Assessment 0 X M 0 M 0

o No problems or minor problems that do not affect data usability.
X No more than about 5% of the data points are qualified as either estimated or unusable.
M More than about 5% of the data points are qualified as either estimated or unusable.
Z More than about 5% of the data points are qualified as unusable.

Areas of Concern: Most data qualifiers involved holding time issues in pesticide analysis and
spike failures in metals, pesticides, and BNAs. Less than 1% overall involved continuing
calibration issues and blank contamination.



Site Name: Middle Watetway

Type of Review: ~P~SE~P~ _

DATA EVALUATION SUMMARY
Summary of All Sample Delivery Groups

Date: April 26, 1999

Lab Name: MultiChem Analytical

Number of Samples: =-2~O _

Analytes Estimated Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD, Internal Other Total # of .Total # Estimatedffotal
Time BS/BSD Standard Analvtes # in alI Samples

VOA 0 0/8 = 0%

SVOA 7 8 8 8/120 = 6.7%

PEST 55 I 2 58 58/100 = 58%

PCB 0 0/7 = 0%

METALS 4 9 3 16 16/180 = 9.7%

INORG 0 0/10= 0%

Analytes Rejected Due to Exceeding Review Criteria For:

Surrogates Holding Calibration Contamination MSfMSD, Internal Other Total # of Total # Rejectedffotal #
Time BS/BSD Standard Analytes in alI Samples

VOA 0 0/8 = 0%

SVOA I I I 1/120 = 0.8%

PEST 0 0/100 = 0%

PCB 0 0/7 = 0%

METALS 0 0/180 = 0%

INORG 0 0/10= 0%

) ) )



•

•

•

Quality By Design

Attachment 4
Communications with the Laboratory



7671

~I . Fax 1/ Quality by Design
97 Puhili Street

Hilo, Hawaii 96720
Phone: 808/969-9424 Fax: 808/969-9094

e-mail: qbdhilo@gte.net

Date: March 22, 1999
To: MultiChem Analytical Services

Attn: Kim Lofgren

Fax #: 425/228-8336
From: Tom Davis
Total pages,
includingthis one: 4

•

•

Confirming our telephone discussion, we are performing a data validation on the Middle Waterway
data that was provided by MultiChem to Foster Wheeler. If there are any questions regarding our
relationshipwith FosterWheeler, pleasecontact Gary Braun at 425/688-3840.

Could you please help us out with two issues:

1. Some of the semivolatile chromatograms and quantitation reportsare faint and illegible. For
Method 8270, could we obtain copies for SDG 807014 for Pages 11-38 for the leachate and for
Pages 8-16 in the acid fraction? Allison Avery, of Foster Wheeler, does not have legible copies
either.

2. In the following SDGs, the continuing calibration had one or more target analytes for which
the %Diff was out of criteria. The data package notes that the continuing calibration was accepted
because the average of all compounds was acceptable. However, depending upon your
interpretation, we haveone of two problems:

A. As we read Method 8000B, Section 7.7, Paragraph 6, the %Diff for all compounds
needs to be averaged (Section 7.5.1.2.2) and reported in a summary (Section
7.5.1.2.3). However, our data packages do not have data for all of the other non
reportedanalytes to verify this.

B. Ifonly the six targetcompounds were checked, then at least one of the SDGs has an
average %Diff that is greater than 15 and the continuing calibration check failed its
criteria

I am attachingexcerptsfrom Method 8000B for reference.

Could you pleaseclarify the continuing calibrations for these SDGs:

811066
812003
812013 (1/6/99 only)
807014(acid fraction on 7/24on HP-3, BN fraction on 7/24and 7/278on HP-I)
81ion



Fax to Kim Lofgren. MultiChem
March 21, 1999

Page2r---,

810089
810054
810020
809077
809060

Thank you for your assistance. Please feel free to call if there are any questions or other

issues,

cc: Debbie Copsey, QBD (via e-mail)
GaryBraun, Foster Wheeler

SendHardCopy? Yes XX No
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In keeping with the approach described for initial calibration in Sec 7.5, if the average of the 1',.7~y

responses for all analytes is within 15%, then the calibration has been verified. However, the
-7 conditions in Sec. 7.5.1.2 also apply, e.g., the average must include all analytes in the calibration,

regardless of whether they are target analytes for a specific project, and the data user must be
provided with the calibration verification data or a list of those analytes that exceeded the 15% limit.
The effect of using the average of the response for all analytes for calibration verification will be
similar to that for the initial calibration - namely, that the quantitative results for those analytes where
the difference is greater than 15% will include a greater uncertainty. The analyst and the data user
should review the note in Sec. 7.5.1.2.

If the calibration does not meet the 15% limit (either on the basis of each compound or the
average across all compounds), checkthe instrument operating conditions, and if necessary, restore
them to the original settings, and inject another aliquot of the calibration verification standard. If the
response for the analyte is still not within ±15%, then a new initial calibration must be prepared.

7.7.1 Verification of linear calibrations

Calibration verification for linear calibrations involves the calculation of the percent drift
or the percent difference of the instrument response between the initial calibration and each
subsequent analysis of the verification standard. Use the equations below to calculate % Drift
or % Difference, depending on the procedure specified in the determinative method.

% Drift = Calculated concentration - Theoretical concentration )( 100
Theoretical concentration

RFy - RF
----)( 100

RF
or

where the calculated concentration is determined using the mean calibration factor or response
factor from the initial calibration and the theoretical concentration is the concentration at which
the standard was prepared.

CF - CF
% Difference = y )( 100

cr• where CFy and RFy are the calibration factor anQ..!he re~onse factor (whichever applies) from
the analysis of the verification standard, and CF and RF are the mean calibration factor and
mean response factor from the initial calibration. Except where superseded in certain
determinative methods, the % difference or % drift calculated for the calibration verification
standard must be within ±15% for each analyte, or averaged across all analytes (see Sec 7.7),
before any sample analyses may take place.

7.7.2 Verification of a non-linear calibration

Calibration verification of a non-linear calibration is performed using the percent drift
calculation described in Sec. 7.7.1, above. Except where superseded in certain determinative
methods, the % drift calculated for the calibration verification standard must be within ±15%
for each analyte, or averaged across all analytes (see Sec 7.7), before any sample analyses
may take place. It may also be appropriate to employ two standards at different
concentrations to verify the calibration. In this instance, one standard should be near the
inflection point in the curve. The choice of specific standards and concentrations is generally
a method- or project-specific consideration.

•
CD-ROM 80008 - 26 Revision 2
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7.5.1.2.1 The mean of the RSD values for all analytes in the
calibration is less than or equal to 20%. The mean RSD is calculated by
summing the RSD value for each analyte and dividing by the total number of
analytes. If no analyte has an RSD above 20%, then the mean RSD calculation
need not be performed.

7.5.1.2.2 The mean RSD criterion applies to all analytes in the
---==7;> standards, regardless of whether or not they are of interest for a specificproject.

In other words, if the target analyte is part of the calibration standard, its RSD
value is included in the evaluation.

--;> 7.5.1.2.3 Thedatauser must be provided with either a summaryof
the initial calibration data or a specific list of those compounds for which the RSD
exceeded 20% and the results of the mean RSD calculation.

t::lQIE: The analyst and the data user must be aware that the use of the
approach listed in Sec. 7.5.1.2.1 (Le., the average of aI/ RSD values s
20%) will lead to greater uncertainty for those analytes for which the
RSD is greater than 20%. The analyst and the data user should review
the associated qualitycontrol results careful/y, with particularattention
to the matrix: spike and laboratory control sample results (see Sec. 8.0),
to determine if the calibration linearity poses a significant concern. If
this approach is not acceptable for a particular application, then the
analyst may need to employ one of the other calibration approaches
(see Sees. 7.5.2 to 7.5.4) or adjust the instrumentoperating conditions
and/or the calibration range until the RSD is ~ 20%.

7.5.1.3 If aI/ of the conditions in Sec. 7.5.1.2 are met, then the average
calibration or response factor may be used to determine sample concentrations, as
described in Sec. 7.10.

7.5.2 Linear calibration using a least squares regression

If the RSD of the calibration orresponse factors is greater than 20% over the calibration
range, then linearity through the origin cannot be assumed. If this is the case, the analyst may
employ a regression equation that does not pass through the origin. This approach may also
be employed based on past experience or a priori knowledge of the instrument response.
Further, at the discretion of the analyst, this approach also may be used for analytesthat d.Q
meet the RSD limits in Sec. 7.5.1.

This is mosteasily achieved by performing a linearregression of the instrumentresponse
versus the concentration of the standards. Make certain that the instrument response is
treated as the dependentvariable (y) and the concentration as the independent variable (x).
This is a statistical requirement and is!lQ1 simply a graphical convention.

The analyst mayalsoemploy a weighted least squares regression if replicate multi-point
calibrations have been performed, e.g., three 5-point curves. For all other instances, an
appropriate unweighted least squares method should be used. When using a weighted linear
least squares regression, the fol/owing weighting factor should be used:

CD-ROM 8000B - 20 Revision 2
December 1996
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FINAL REPORT
for the

MIDDLE WATERWAY
CONTAMINANT MOBILITY TESTING

June 1999

Prepared for:

Foster Wheeler
10900 NE 8th St.

Bellevue, WA 98004

Prepared by:

Soil Technology, Inc.
7865 NE Day Rd. W

Bainbridge Island, WA 98110
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1.0 Introduction

This report summarizes results from contaminant mobility testing completed by Soil Technology,
Inc. (STI) in fulfillment of the tests identified in the PRD/RD Work. Plan for the Middle Waterway
Problem Area. The work was performed in accordance with the Work Plan and verbal technical
modifications agreed upon by Foster Wheeler and STI personnel.

2.0 Sample Handling

All samples sent to Soil Technology, Inc. for this project arrived at the laboratory under chain of
custody (COC). Each core sample was inspected to ensure that no evidence of pore leakage
occurred during transport. The sample custodian logged each sample into the laboratory sample
tracking system, signed the chain of custody, and placed samples in cold storage until needed for
analysis. All leachate samples sent from Soil Technology, Inc. to the designated analytical
laboratory were also accompanied by a chain of custody. Samples for chemical analysis were
shipped to MultiChem Analytical Services in Renton, WA.

The general decontamination procedure for equipment used during contaminant mobility testing
was as follows:

1. Liquinox and water wash
2. Tap water rinse
3. 10% HN03 rinse
4. Tap water rinse
5. 10% HCI rinse
6. Tap water rinse
7. Methanol rinse
8. 2X reagent water rinse

Soil Technology, Inc.
J-1157

06/02/99
I



3.0 Anaerobic Core Extrusion and Compositing

All extruding and compositing of sediment cores was done under an anaerobic (nitrogen)
atmosphere. Sediment was extruded from cores into stainless steel containers by a combination
of vibrational and gravitational forces. Sediment was thoroughly mixed, dispensed into glass jars
and held at 4°C until needed for compositing. The core identifications and extrusion dates are
shown in Table 1.

The dredge prism composite sample was made following instructions provided by Foster
Wheeler. The volumes of sediment used from each core to make the dredge prism composite
are shown in Table 1. One composite sample comprising 16 liters was prepared under an
anaerobic environment on June 19, 1998 for use in the elutriate tests and the thin layer column
leaching test. A second composite sample to use for the column settling test was prepared
aerobically using the same volumes of sediment as the first composite to comprise 16 liters on
July 7, 1998. The dredge prism composite samples were prepared by thoroughly mixing
appropriate volumes of core samples together in stainless steel containers, dispensing into glass
jars and holding at 4°C until needed.

Table 1: Sediment Core Recovery and Compositing Scheme

Core Date Extruded Measured Sediment
Identification Volumes (L) Used in

the Dredge Prism
Composite

MW 24 R28/38 6/16/98 1.8
MW25 R28 6/15/98 1.8
MW25 R38 6/15/98 0.5
MW27 R28 6/15/98 1.7
MW27 R38 6/15/98 1.4
MW29 R28 6/15/98 0.9
MW 30 R28 6/16/98 1.8
MW 30 R38 6/16/98 0.7
MW 31 R28 6/16/98 1.8
MW 37 R28 6/16/98 1.8
MW 37 R38 6/16/98 0.3
MW 40 R28 6/16/98 1.6

Soil Technology, Inc.
1-1157

06/02/99
2

,'~"



•

•

•

4.0 Anaerobic Porewater Extraction

Seventeen sediment samples were received by STI between 5/14/98 and 5/27/98 for pore water
extraction. The samples were identified as MWSS022RJ, 024RI, 025RI, 028RI, 030R!, 031RI,
032RI, 034RI, 035RI, and 040RI and MWST039RI, 040RI, 043RI, 047RI, 048RI, 051RI, and
054RI.

Currently, a standard pore water extraction method for TBT is in the development stage. The
following method was decided upon during discussions with Foster Wheeler. All handling of
sediment and pore water was conducted under an anaerobic environment.

Sediment from each sample was placed in polycarbonate tubes and centrifuged at 9000 rpm for
30 minutes. Enough centrifuge tubes were filled to yield at least 200 mls pore water for each
sample. The pore water was decanted and then a second centrifuge run was conducted on the
pore water. This sample was dispensed into an appropriate nitrogen-purged container supplied
by the analytical lab. For one sample (MWSS024RI), 1000 mls of pore water was extracted for
MS/MSD sampling by the analytical lab. One method blank (MWST060RI) was prepared by
processing reagent-grade water in the same manner as the sample.

An additional porewater extraction method was performed on a subset of eight sediment samples
(MWSS024RI, MWSS025RI, and MWST040RI, 043RI, 047RI, 048RI, 051RI, and 054RI).
Instead of a second centrifuge run, the pore water was filtered through 0.45 micron silver
membrane filters that were prewashed with 2% HCI and rinsed twice with deionized water. An
additional method blank was prepared by processing reagent-grade water in the same manner as
the sample including the filtration step (MWST060RIS).

Pore water samples were sent to MultiChem for TBT analysis between 5/21 and 6/2/98, as
sample extractions were completed. Sample MWS0022 was unreported due to loss of pore fluid
during centrifuging resulting from seal failure. The pore water index parameter results are
presented in Table 2.

Soil Technology, Inc.
1-1157

06/02/99
3



Table 2: Index Parameter Results for Pore Water Samples

Sample 10 Date Tested Dissolved Electrical Redox pH
Oxygen Conductivity Potential
(ppm) (rnicrornhos) (millivolts)

MWSS022RI 5/22/98 0.20 27,400 -165.4 7.75

MWSS024RI 5/22/98 0.20 32,500 -171.4 7.28

MWSS025RI 5/28/98 0.60 26,300 -62.2 7.41

MWSS028RI 5/22/98 0.50 30,400 -161.3 7.29

MWSS030RI 5/22/98 0.30 32,300 -130.2 7.32

MWSS031RI 5/22/98 0.30 30,300 -180.8 7.38

MWSS032RI 5/22/98 0.20 26,200 -218.8 7.63

MWSS034RI 5/22/98 0.90 31,800 31.4 6.91

MWSS035RI 5/22/98 0.10 29,500 -194.5 7.48

MWST039RI 5/28/98 1.0 27,600 -6.8 5.61

MWST040RI 5/28/98 0.40 26,800 -129.6 7.08

MWST043RI 5/28/98 0.50 24,100 -163.6 7.43

MWST047RI 6/1/98 0.15 25,500 -121.8 7.19

MWST048RI 6/1/98 0.40 28,700 -129.0 7.37

MWST051RI 6/1/98 na 21,000 -137.9 7.10

MWST054RI 5/28/98 0.90 26,200 -89.9 7.01

Soil Technology, Inc.
1-1157

06/02/99
4
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5.0 Elutriate Tests

Two different types of elutriate tests were performed on the dredge prism composite: a modified
elutriate test and a dredging elutriate test. The elutriate tests were prepared and run under
ambient atmospheric conditions. The modified test was initiated on 7/1/98 and completed on
7/2/98 and the dredging elutriate test was started and completed on 7/2/98. A subset of the
dredge prism composite sample used for the elutriate tests was collected on 7/1/98 and sent to
MultiChem for analysis of VOCs, SVOCs, sulfide, pesticides/PCBs, ammonia, and TOC. This
sample was identified as DPC-BKS1-7198.

The modified elutriate test was performed in general accordance with EPA/USACE methods
(1994. Evaluation of dredged material proposed for discharge in waters of the US - Testing
manual (Draft). EPA-823-B-94-002, Washington, D.C.). The slurry was mixed in a
decontaminated glass carboy at a concentration of 150 g sediment (dry weight basis) per liter of
site seawater for five minutes. Immediately afterward, compressed air was used to aerate the
slurry for one hour. Upon completion of mixing, the carboy was allowed to stand undisturbed for
24 hours. The required amount of supernatant for both total and dissolved samples was siphoned
off. The aliquot for total analysis (DPC-METI-7298) was dispensed to appropriate containers
supplied by the analytical lab and preserved where necessary. The aliquot for dissolved analysis
(DPC-METD-7298) was centrifuged to separate out the solids larger than 0.45 micron. The
centrifuged supernatant was drawn off by glass syringe, dispensed to the appropriate containers
and preserved where necessary. Samples were shipped to MultiChem for analysis of total and
dissolved SVOCs, pesticides/PCBs, TOC, metals, and low level mercury.

The dredging elutriate test was conducted with the same methods as the modified elutriate test
with the exception that only 10 gIL of sediment was used in the slurry, and the settling time was
for only one hour. An aliquot for total analyses (DPC-DRET-7298), along with a duplicate sample
(DPC-Duplicate-7298) was collected and dispensed to appropriate containers and preserved
where necessary. Samples were shipped to MultiChem for analysis of total SVOCs,
pesticides/PCBs, TOC, metals, and low level mercury.

Total suspended solids (TSS) was performed on elutriate samples from both tests by STI in
accordance with Army Corps of Engineer Method EM 1110-2-5027. TSS results are shown in
Table 3.

Centrifuged and non-centrifuged samples of the site seawater (DPC-WATI-7298 and DPC
WATD-7298) were collected as for the elutriate samples and shipped to MultiChem for analysis of
total and dissolved SVOCs, pesticides/PCBs, TOC, metals, and low level mercury.

Table 3: Total Suspended Solids of Modified and Dredging Elutriate Tests

Sample 10 Total Suspended Solids
(mq/L)

DPC-DRET-7298 19

DPC-METI-7298 24

Soil Technology, Inc.
J-1157

06/02/99
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6.0 Column Leach Test

One column leach test (ClT) was performed on the dredge prism composite in general
accordance with Army Corps of Engineers methodology. Modifications were made to perform the
tests under anaerobic conditions. Prior to the sediment being placed into the column apparatus,
measurements of the inside wall height and the inside diameter of the column were taken. These
measurements were then used to calculate column leach apparatus volume (sample volume
capacity).

The column was assembled and a rinsate blank obtained by passing J.T. Baker "Ultra Resi
Analyzed" water through the system on 6/24/98. This blank was sent to MultiChem for analysis of
SVOCs, pesticides/PCBs, TOC, metals, and low level mercury. The column was then filled with
sediment and connected to a constant volume pump via stainless steel tubing to a supply of
leachwater. leachwater used for the test was J.T. Baker "Ultra Resi-Analyzed" reagent grade
water that was purged with nitrogen gas prior to use in the column. This test was initiated on
6/24/98. Flow rates were maintained below 10.5 em/sec for the duration of the test. Pre-cleaned,
nitrogen-purged one liter glass collection bottles from MultiChem were used as collection vessels
for the leachate. Alternating leachate samples were collected, consisting of approximately 1000
rnls for organic analyses and 500 rnls for inorganic analyses. The organic samples were sent to
the lab in the collection bottles and the inorganic samples were dispensed under an anaerobic
environment into appropriate containers provided by MultiChem for metals and mercury analyses.
STI performed index parameter determinations on each bottle. Table 4 reports the index
parameter results. The thin column leach test was terminated on 12/20/98 after the collection of
32.9 pore volumes.

Soil Technology, Inc.
J-IIS7
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Table 4: Index Parameter Measurements for the Thin Column Leach Test.

Date Pore Volume pH Eh EC DO Fe Turbidity
Interval' (mV) (millimhos) (ppm) (mg/L) (NTUs)

6/29/98 1.00 7.74 29 14.63 0.40 - -
7/1/98 1.48 8.16 116.3 11.1 0.80 - -
7/5/98 2.43 8.05 -83.1 6.7 0.20 - -
7/8/98 3.00 8.20 -20.4 3.47 0.70 - -

7/12/98 3.90 8.09 -20.6 2.44 0.30 - -
7/17/98 4.86 8.10 -35.3 1.54 0.70 - -
7/23/98 5.84 7.88 -81.6 0.88 0.50 - -
7/25/98 6.50 8.50 -9.5 0.77 0.30 - -
7/30/98 7.48 8.37 -4 0.53 0.15 - -
8/5/98 8.26 8.30 -2.5 0.46 1.10 0.07 -
8/9/98 9.19 8.57 -17.6 0.33 0.40 0.07 -

8/14/98 10.18 8.55 -12.7 0.28 0.30 0.1 34.7

8/19/98 11.16 8.53 -44 0.31 0.15 0.18 66.9

8/23/98 11.89 8.57 11.9 0.32 0.35 0.16 71.4

8/28/98 12.82 8.85 81 0.3 0.40 0.18 72.8
9/1/98 13.48 8.87 -6.3 0.35 0.40 0.18 98.0
9/7/98 14.41 8.76 -25.3 0.26 0.40 0.26 106.7
9/10/98 14.94 9.11 3 0.25 0.30 0.24 108.8
9/16/98 15.88 9.17 -20.6 0.24 0.30 0.24 114.5
9/21/98 16.61 9.01 -33.1 0.20 0.25 0.31 102.1
9/28/98 17.58 8.96 -6.3 0.21 0.30 0.22 92.0
10/1/98 18.09 8.66 17.6 0.25 0.30 0.20 82.0
10/8/98 19.05 8.88 6.8 0.20 0.50 0.15 76.5

10/10/98 19.58 9.26 13.0 0.15 0.40 0.16 75.6
10/15/98 20.54 9.50 12.5 0.17 0.40 0.15 88.2
10/19/98 21.21 9.61 -15.8 0.16 0.35 0.18 90.5
10/24/98 22.16 9.48 15.3 0.15 0.40 0.13 85.7
10/28/98 22.86 9.59 -27.3 0.18 0.45 0.12 74.7
11/2/98 23.81 9.71 -14.6 0.17 0.50 0.17 81.3
11/5/98 24.33 9.76 -18.2 0.17 0.40 0.16 80.6

11/10/98 25.28 9.78 -17.6 0.16 0.45 0.14 79.5
11/13/98 25.89 9.91 -15.3 0.15 0.40 0.13 72.6
11/18/98 26.85 9.83 -6.5 0.14 0.20 0.13 80.5
11/21/98 27.42 9.82 -4.9 0.15 0.50 0.12 75.4
11/26/98 28.38 9.79 6.7 0.14 0.40 0.08 72.3
11/30/98 29.06 9.83 -11.2 0.13 0.50 0.08 57.8
12/5/98 30.03 9.68 11.0 0.13 0.40 0.08 52.7

12/10/98 31.00 Na na na Na na na
12/15/98 31.95 Na na na Na na na
12/20/98 32.92 9.81 11.2 0.11 0.55 0.07 39.7

na: not analyzed at the request of Foster Wheeler

1 Pore volume was calculated using total porosity measured during the column setup .

Soil Technology, Inc.
1-1157
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7.0 Column Settling Test

One column settling test was performed on the dredge prism composite (DPC). The test was
performed in general accordance with U. S. Army Corps of Engineers Method EM 1110-2-5027.
Results of the column settling tests are presented in Tables 5 through 8 and Graphs 1 through 5.

The DPC sediment was mixed with marine site water supplied by Foster Wheeler to a
concentration of 150 gIL (dry solids/water). To limit particle settling during the process. the slurry
was delivered to the settling column while mixing with a mechanical stirrer until delivery was
complete. Compressed air was used for mixing to keep the slurry in the column homogenous
during loading. Analysis was initiated (time zero) when the delivery of the slurry was complete.
An initial subsample of the mixed slurry was tested for total solids (TS) and found to be 121 g/I
(salt-corrected to 97 gil). The slurry mixture was observed to contain some coarse gravel and
sand; therefore, the initial TS concentration was lower than 150 g/I due to the coarser material
settling out and not being represented in the subsample. The coarse solids settled to the bottom
of the column qUickly and became difficult to distinguish after approximately 4 hours. The
flocculated solids exhibited zone settling and supernatant was available at the 1 hour interval.
The supernatant had a fairly high total suspended solids (TSS) until the 6 hour interval and then
steadily decreased throughout the test. Settling column analysis was initiated on 7/8/98 and
concluded on 7/23/98.

Table 5: Parameter Determinations

Sample 10 Specific Total Solids2 Initial Concentration 3

GraVity' (gIL) (mglL)

Dredge Prism Composite est 2.7 121 626

1 Specific gravity was estimated
2 Initial dredge slurry total solids concentration determined averaging four port sample concentrations at time zero.
3 Initial concentration of supernatent is the average of all one hour readings ..

Soil Technology, Inc.
J-1157

06/02/99
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Table 6: Total Suspended Solids for Dredge Prism Composite.
Collection Intervals, Concentration, and Percent of Initial Concentration

Elapsed Time Port Height Total % of Initial Concentration
(hours) from Base (ft) Suspended Solids

(mglL)

1 6.5 642 100
1 6.0 609 100
2 6.5 280 45
2 6.0 388 62
2 5.5 425 68
2 5.0 367 59
2 4.5 606 97
4 6.5 186 30
4 6.0 229 37
4 5.5 241 39
4 5.0 274 44
4 4.5 264 42
4 4.0 243 39
6 6.5 97 15
6 6.0 133 21
6 5.5 135 22
6 5.0 142 23
6 4.5 170 27
6 4.0 172 28
6 3.0 165 26
12 6.5 40 6
12 6.0 90 14
12 5.5 50 8
12 5.0 69 11
12 4.5 74 12
12 4.0 69 11
12 3.0 51 8
12 2.0 78 12
24 6.5 32 5
24 6.0 33 5
24 5.5 35 6·
24 5.0 45 7
24 4.5 87 14
24 4.0 22 4
24 3.0 24 4
24 2.0 48 8
48 6.0 34 5
48 5.5 43 7
48 5.0 53 9
48 4.5 52 8
48 4.0 32 5
48 3.0 36 6
48 2.0 38 6

1 Initial concentration: 626 mgll .

Soil Technology, Inc.
J- 1157
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Table 6, continued: Total Suspended Solids for Dredge Prism Composite.
Collection Intervals, Concentration, and Percent of Initial Concentration

Elapsed Time Port Height Total % of Initial ConcentrationT
(hours) from Base (tt) Suspended Solids

(mgJL)

96 6.0 19 3
96 5.5 14 2
96 5.0 2 0
96 4.5 13 2
96 4.0 19 3
96 3.0 33 5
96 2.0 26 4
144 6.0 29 5
144 5.5 21 3
144 5.0 23 4
144 4.5 12 2
144 4.0 33 5
144 3.0 28 4
144 2.0 26 4
216 6.0 14 2
216 5.5 38 6
216 5.0 22 4
216 4.5 25 4
216 4.0 12 2
216 3.0 0 0
216 2.0 11 2
288 6.0 5 1
288 5.5 12 2
288 5.0 2 0
288 4.5 7 1
288 4.0 14 2
288 3.0 0 0
288 2.0 13 2
360 5.5 0 0
360 5.0 16 2
360 4.5 15 2
360 4.0 7 1
360 3.0 14 2
360 2.0 12 2

1 Initial concentration: 626 mg/l.

Soil Technology, Inc.
1-1157
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Table 7: Turbidity Determinations for Dredge Prism composite
Sample Collection Intervals and Turbidity (NTU)

Elapsed Time Port Height Turbidity
(hours) from Base (ft) (NTU)

1 6.5 585
1 6.0 670
2 6.5 358
2 6.0 369
2 5.5 412
2 5.0 442
2 4.5 523
4 6.5 225
4 6.0 244
4 5.5 271
4 5.0 275
4 4.5 267
4 4.0 256
6 6.5 111
6 6.0 127
6 5.5 141
6 5.0 137
6 4.5 151
6 4.0 157
6 3.0 165
12 6.5 26
12 6.0 36
12 5.5 55
12 5.0 63
12 4.5 64
12 4.0 67
12 3.0 69
12 2.0 82
24 6.5 38
24 6.0 39
24 5.5 39
24 5.0 40
24 4.5 40
24 4.0 41
24 3.0 42
24 2.0 45
48 6.0 34
48 5.5 34
48 5.0 34
48 4.5 34
48 4.0 34
48 3.0 35
48 2.0 38

, Turbidity analysis performed following ASTM 01889 using a photoelectric nephelometer.

Soil Technology, Inc.
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Table 7, continued: Turbidity Determinations for Dredge Prism composite
Sample Collection Intervals and Turbidity (NTU)

Elapsed Time Port Height Turbidity
(hours) from Base (tt) (NTU)

96 6.0 25
96 5.5 23
96 5.0 23
96 4.5 24
96 4.0 23
96 3.0 23
96 2.0 25
144 6.0 17
144 5.5 18
144 5.0 18
144 4.5 18
144 4.0 17
144 3.0 19
144 2.0 22
216 6.0 11
216 5.5 12
216 5.0 12
216 4.5 12
216 4.0 12
216 3.0 12
216 2.0 12
288 6.0 10
288 5.5 11
288 5.0 11
288 4.5 10
288 4.0 11
288 3.0 11
288 2.0 11
360 5.5 10
360 5.0 10
360 4.5 10
360 4.0 10
360 3.0 11
360 2.0 10

1 Turbidity analysis performed following ASTM 01889 using a photoelectric nephelometer.

Soil Technology, Inc.
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Table 8: Interface Heights for Dredge Prism Composite

Elapsed Time Surface Water Height Solids Interface Height Coarse Material Height
(hours) from base (tt) from base (tt) from base (tt) &comments

0.00 6.97 6.97 0.39

0.11 6.97 6.85 0.45

0.18 6.97 6.75 0.52

0.30 6.97 6.59 0.64

0.63 6.97 6.15 0.65

0.90 6.97 5.83 0.65

1 6.97 5.69 0.65

2 6.95 4.99 0.65

2 6.95 4.29 0.65

4 6.87 3.10 0.65

6 6.80 2.29 0.65

12 6.70 1.69 0.65

24 6.60 1.49 0.65

48 6.46 1.32 0.65

96 6.36 1.22 0.65

144 6.26 1.18 0.65

216 6.14 1.15 0.65

288 6.02 1.13 0.65

360 5.89 1.13 0.65

Soil Technology, Inc.
J-1157
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Graph 1: Retention Time vs. Total Suspended Solids.
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Graph 2: Concentration Profile
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Graph 4: Turbidity vs. Total Suspended Solids
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Graph 5: Elapsed Time vs. Interface Heights1
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______________"'-- N.ORlHWESTERN AQUATIC SCIENCES_

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No,: 590-1
Iitk: Rhepoxynius abronius 10-day sediment toxicity test.
Protocol: NAS-XXX-RA4, April 9, 1996, Revised October 31,1997, Complies with: Recommended
Guidelines for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications
as specified by the Puget Sound Dredged Disposal Analysis Program,

STUDY MANAGEMENT
Study Sponsor: Foster Wheeler Environmental, 10900 N.E, 8th St., Suite 1300, Bellevue, WA 98004
Sponsor's Srudy Monitor: Mr. Gary Braun
Testing Laboratory: Northwestern Aquatic Sciences, P,O, Box 1437, Newport, Oregon 97365,
Test Location: Newport Laboratory,
Laboratory's Study Personnel: R.S. Caldwell, Ph.D" Proj. MngrJStudy Dir.; L.K. Nemeth, B,A., QA Officer;
M,S, Redmond, M,S., Aq. Toxicol.; GJ, Irissarri, Aq, Toxicol.; B,D, Crowe, B,S., Sr. Tech; B. Moran, M,S"
Tech.; S, Bione, B,S., Tech.; E, Coffey, Tech,
Srndy Schedule:

Test Beginning: 5-29-98, 1300 hrs.
Test Ending: 6-8-98, 1300 hrs.

Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good LaboratOlYPractices: The test was conducted following the principles of Good Laboratory Practices (GLP)
as defined in the EPAffSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Part 792).
Statement of Ouality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Control Sediment: The control sediment was collected by Parametrix, lnc., from West Beach, Whidbey Island,
Washington. on 5-25-98, and received with the test organism shipment on 5-27-98. It was stored at 4°C in the
dark. and then homogenized before use in the test.
Test Sediments: Unidentified marine sediments. Details are as follows:

~AS Sample No. 0690F 0691F 0692F 072IF 0722F
Foster Wheeler Sample No. M\VAS022RI MWAS024RJ MWAS025RI MWAT040RI MWAT049RI
Collection Date 5-15-98 5-15-98 5-15-98 5-18-98 5-18-98
Receipt Date 5-18-98 5-18-98 5-18-98 5-20-98 5-20-98
Interstitial salmiry (ppt) 28.5 27.0 28.0 27.0 28.0

NAS Sample No. 0723F 0727F 0728F 0729F 0730F
FOSler Wheeler Sample No. MWAT054Rl MWAT039Rl MWAT043RI MWAT048RI MWAT052RI
Collecuon Date 5-18-98 5·19-98 5-19-98 5-19-98 5-19-98
Receipt Dale 5-20-98 5-21-98 5-21-98 5-21-98 5-21-98
Interstitial salinity (ppt) • 25.0 26.0 24.0 24.0

NAS Sample No. 0749F 0750F 0751F
Foster Wheeler Sample No. MWRC208RI MWRC209Rl MWRC210RI
Collection Date 5-22-98 5-22-98 5-22-98
Receipt Dale 5-28-98 5-28-98 5-28-98
Interstitial salinity (ppt) 28.0 29.0 28.0

"Insufficient water available for salinity measurement.

Test No. 590-1
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~: Stored locked at 4°C in the dark in capped containers until used.
Treaunems: Homogenized. After addition to beakers, test samples 0729F and 0730F were adjusted to increase
interstitial salinity as per PSEP (1995).

TEST WATER
Smlill: Yaquina Bay, Oregon
Date ofCollection: 5-28-98
Water Quality: Salinity 27.0 ppt; pH 7.5
Pretreaunent: Filtered to :!>0.40 urn, aerated.

TEST ORGANISMS
~: Rhepoxynius abronius, amphipod
SizelWeight: adult
~: Parametrix, Inc., Kirkland, WA. Collected from West Beach, Whidbey Island, WA. Received 5-27

98.
Acclimation: Average conditions during acclimation were: temperature, 13.2 ± 4.7°C; salinity 29.7 ± 0.6 ppt;
dissolved oxygen 5.7 ± 2.8 mgIL; pH 7.4 ± 0.3; photoperiod, constant illumination.

TEST PROCEDURES AND CONDITIONS
Test Chambers: 1 L borosilicate glass beakers covered with watchgIasses.
Test Volumes: 175 ml of test or control sediment; 950 ml total volume;
ReplicatesITreaunent: 5 (plus one water quality replicate, and two sacrificial replicates for day 0 and day 5
interstitial ammonia and sulfide measurements)
Sediment Salinity Adjusunent: Test samples 0729F and 0730F were adjusted to increase interstitial salinity as
per PSEP (1995).
OrganismsITreaunent: 100 (20/replicate)
Water Volume Changes per 24 hr: None
Aeration: Yes, at least 2 em above the sediment surface.
Feeding: None.
Acceptance Criteria: Results are valid if mean control mortality does not exceed 10%, and does not exceed
20% in anyone replicate. Additionally, mortality in the reference sediments must be :!>20% over the negative
control.
Effects Criteria: I) mortality after 10 days. 2) daily emergence of amphipods from the test sediments. and 3)
failure of surviving amphipods to rebut)' at the end of the exposure period. Death is defined as no visible
appendage movement or response to tactile stimulation.
Water Quality and Other Test Conditions: Ammonia-N and sulfide were measured in the pore water of one
replicate test chamber per treatment on days 0, 5, and 10. Pore water was obtained by centrifugation. The
temperature, dissolved oxygen. salinity, and pH were measured in all but the day 0 and 5 sacrificial beakers on
days 0 and 10, and in one replicate test chamber daily. Ammonia-N and sulfide were measured ID the
overlying water of one replicate test chamber on days zero and 10. Sulfide and ammorua-N analyses were by
the methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403. 1996) colonrnemc methods.
respectively; samples were not distilled prior to analysis. The values of individual water quality
measurements are to be found in the raw data (Appendix 11). The means, and minimum and maximum values
for the water quality parameters during the test are listed in Table 1. The photoperiod was constant light.

DATA ANALYSIS METHODS
The percent amphipod mortality and percent of surviving amphipods failing to rebut)' at the end of the test was
determined from the final observations according to the formulas:

Percent Mortality = 100 x ([initial amphipods - surviving amphipods)/initial amphipods)
Percent Survivors not Reburied = 100 x ([surviving amphipods - number survivors rebunedj/surviving

amphipods
Percent Total Effective Mortality = 100 x ([initial amphipods - surviving amphipods}- [surviving

amphipods - number survivors reburiedJ)/initial amphipods

Test No. 590-1 2
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Another endpoint was the sum of observed daily sediment emergence events in a test beaker throughout the
test. Control and treatment means and standard deviations for the biological endpoints described above and
for water quality data were computed using Microsoft EXCEL v5.0.

Values of the four endpoints (mortality, reburial, total effective mortality, and emergence) for the test
sediments were statistically compared against each of the three reference sediments using ToxCalc v5.0.15N.
Proportional survival and survivors reburied were analyzed rather than proportional mortality and survivors
not reburied due to software limitations; this does not affect the significance results. An arcsine square root
transformation was performed on proportional data before analysis. Following transformation and
determination of normality and homogeneity of variances, one-tailed homoscedastic or heteroscedastic t-tests
were conducted at the 0.05 level of significance.

PROTOCOL DEVIATIONS
I. The overlying water salinity value was slightly below the specified limits of 28 ± I ppt in one water quality
beaker on day 2 of the test (26.5 ppt), and higher in three beakers on day 10 (30.0 ppt). These deviations are
not considered to be serious and should not adversely affect the test results.

2. Client-specified measurement of overlying water ammonia was inadvertently omitted on days 3 and 6.
However, maximum ammonia-N measured on days 0 and 10 was 3.2 mg/L, so ammonia did not appear to be a
problem with these sediments.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using cadmium as CdCl 2 • 2Y:z H20 ,
to evaluate the performance of the test organisms used in the sediment toxicity test. The performance is
evaluated by comparing the results of this test with historical results obtained at the laboratory. Reference
toxicant test raw data and the applicable control chart are included in Appendix III.

Test No.: 999-897
Reference Toxicant and Source: CdCl:e2.5H:O, Mallinckrodt, Lot No. TNZ, 1.0 mg/rnl stock prepared 7-16
97.
Test Date: 5-29-98
Dilution Water Used: Yaquina Bay, Oregon. seawater
~: 96-hr LC50, 0.16 mg/L Cd. This result is within the laboratory's control chart warning limits (0.00 
2.83 mg/L),

RESULTS AND COl"CLUSIOl"S
Water quality data are summarized in Table I. The means and standard deviations of the survival. reburial and
emergence responses for each sediment are summarized in Table 2. Table 3 gives the final interstitial

sahnities. Tables 4 and 5 summarize the mtersurial arnrnonia-N and sulfide concentrations in the sediments of
each sacrificial beaker on days 0 and 10.

The test met the acceptabiliry criterion for control survival: mean survival in the control was 99.0%. Control
sUI"\'IVal was 2: 95% in individual replicates.

Mortality in sample MWAS024R I (18.0%) was SIgnificantly greater than that in reference MWRC208R I
(5.0%), MWRC209RI (3.0%). and MWRC210RI (6.0%) Mortality in MWAT054RI (9.0%) was also
significantly greater than that in MWRC209Rl.

The same significance panern was observed in percent total effective mortality (MW AS024R I = 20%,
MWRC208Rl = 7.0%, MWRC209Rl =4.0%, MWRC2 lOR I = 7.0%. MWAT054RI = 11.0%). and
additionally total effective mortality in sample MWAT052RI (10.0%) was significantly difTerent from that in
MWRC209RI. No significant differences were detected in percent survivors failing to rebury.

Test No. 590-1 3
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Emergence data showed four samples with significantly higher emergence than in reference MWRC209RI
(1.8): MWAS024RI (7.2), MWAT054RI (3.6), MWAT039RI (3.6), andMWAT052Rl (4.4). However, in
no case were these emergence values particularly high. Mean control emergence (6.4) was actually greater
than that in three of the significant samples, but likely because of higher variability was not found to be
significant.

s

Manager, Toxicology

Date

Date

Q~'Q~\f
ality Assurance UDi

OJ BqS
Date
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Table 1. Summary of overlying water quality conditions prevailing during the Rhepoxynius
abronius 10-day test.

Water Quality Parameter Mean± SD Minimum Maximum N

Temperature (0C) 15.2 ± 0.3 14.7 15.8 294
Dissolved Oxygen (mgIL) 7.9 ±0.2 7.2 8.3 315
Salinity (ppt) 28.1 ± 0.7 26.5 30.0 294
pH 8.0 ± 0.2 7.3 8.7 294
Total Sulfide (mgIL) <0.01 <0.01 28
Total Ammonia-N (mgIL) <0.2 3.2 28

Test No. 590-1 5
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Table 2. Means and standard deviations (n=5) of sediment emergence, 10-day mortality, failure to rebury, and percent total
effective mortality ofRhepoxynius abronius exposed to sediments.

Emergence.
i Percent Percent Survivors Percent Total

Sample Description (no.lreplicate) Mortality Failing to Rebury Effective Mortality

MWAS022Rl (NAS #0690F) 3.6 ± 2.7 7.0±4.5 1.1 ± 2.4 8.0±4.5

MWAS024Rl (NAS #069lF) 7.2 ±4.9 b 18.0 ± 8.4 abc 2.5 ± 5.6 20.0 ± 10.0 abc

MWAS025Rl (NAS #0692F) 5.6 ± 4.4 11.0 ± 8.2 O.O±O.O 11.0 ± 8.2

MWA T040RI (NAS #072 IF) 2.8 ± I.5 4.0±4.2 2.1 ± 2.8 6.0±4.2

MWAT049Rl (NAS #0722F) 1.2 ± 1.6 4.0 ± 5.5 1.1 ± 2.5 5.0 ± 7.1

MWAT054RI (NAS #0723F) 3.6 ± I.5 b 9.0±4.2 b 2.2 ± 3.0 11.0 ± 4.2 b

MWAT039RI (NAS #0727F) 3.6 ± 1.3 b 6.0 ± 2.2 2.2 ± 3.0 8.0±4.5

MWAT043Rl (NAS #0728F) 1.6 ± 1.7 5.0 ± 5.0 O.O±O.O 5.0 ± 5.0

MWAT048Rl (NAS #0729F) 3.4±6.1 10.0 ± 9.4 2.3 ± 3.1 12.0 ± 9.7

MWAT052Rl (NAS #0730F) 4.4 ± 1.7 b 6.0 ± 6.5 4.1 ± 4.2 10.0 ± 3.5 b
,--------

control (NAS #0748F) 6.4 ± 4.4 1.0 ± 2.2 0.0 ± 0.0 1.0 ± 2.2

MWRC208RI (NAS #0749F) 3.0±3.3 5.0 ± 3.5 2.1 ± 2.8 7.0 ± 2.7

MWRC209Rl (NAS #0750F) 1.8 ± 1.3 3.0 ± 4.5 1.0 ± 2.2 4.0 ± 4.2

MWRC2lORI (NAS #075IF) 4.0 ± 5.2 6.0 ± 4.2 1.0 ± 2.2 7.0 ± 2.7

I Daily emergence counts include all amphipods observed on or above the sediment surface whether living or dead.
• Significantly different (p ::; 0.05) from reference sediment MWRC208R I.
b Significantly different (P ::; 0.05) from reference sediment fl.1WRC209R1.
C Significantly different (p ::; 005) from reference sediment MWRC21 OR1.

Test No. 590-1 6
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• Table 3. Final sediment interstitial salinity for
sediments tested for 10 days with the amphipod
Rhepoxynius abronius.

Salinity
Sample Description (ppt)

MWAS022Rl (NAS #0690F) 28.8 ± 0.7

MWAS024Rl (NAS #0691F) 27.6±0.5

MWAS025Rl (NAS #0692F) 28.0± 1.2

MWAT040Rl (NAS #0721F) 28.6 ± 1.1

MWAT049Rl (NAS #0722F) 29.0 ± 0.5

MWAT054Rl (NAS #0723F) 28.5 ± 1.2

MWAT039Rl (NAS #0727F) 28.3 ± 0.8

MWAT043Rl (NAS #0728F) 28.1 ± 0.9

MWAT048R 1 (NAS #0729F) 28.3 ± 1.5

• MWAT052Rl (NAS #0730F) 27.8 ± 1.0

control (NAS #0748F) 28.2 ± 1.1

MWRC208Rl (NAS #0749F) 28.6 ± 0.9

MWRC209R 1 (NAS #0750F) 28.3 ± 1.2

MWRC210Rl (NAS #075IF) 28.7 ± 0.8

• Test No. 590-1 7
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Table 4. Sediment interstitial ammonia-N for sediments tested for 10 days with the
amphipod Rhepoxynius abronius.

Ammonia-N in mg/L
Sample Description' day 0 day 5 daylO

MWAS022RI (NAS #0690F) 2.0 1.0 1.0

MWAS024RI (NAS #069IF) 10.0 2.0 1.0

MWAS025RI (NAS #0692F) 7.0 4.0 1.0

MWAT040RI (NAS #072 IF) 7.0 4.0 2.0

MWAT049RI (NAS #0722F) 5.0 4.0 3.0

MWAT054RI (NAS #0723F) 1.0 2.0 2.0

MWAT039RI (NAS #0727F) 7.0 4.0 4.0

MWAT043RI (NAS #0728F) 8.0 4.0 1.0

MWAT048RI (NAS #0729F) 2.0 1.0 2.0

MWAT052R 1 (NAS #0730F) 4.0 3.0 3.0

control (NAS #0748F) • • •

MWRC208RI (NAS #0749F) 19.0 11.0 10.0

MWRC209RI (NAS #0750F) 18.0 11.0 5.0

MWRC21 OR I (NAS #0751 F) 14.0 6.0 3.0

• not enough sample for analysis

Test No. 590-1 8
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AMPHIPOD. RBEPOXYNIJJS ADRONllIS
to-DAY SOLID PHASE SEDIMENT BIOASSAY

1. INTRODUCTION
1.1 Pumose of Study: The purpose of this study is to identify marine test sediments that are toxic to a benthic

marine amphipod.

1.2 Sumrnaor Qf Method: The 1<>-day static test is performed using adult amphipods obtained from a wild
population by dredging. Test sediments are placed in the bottom of 1 liter glass beakers used as test vessels
which are then filled with clean seawater. Five replicate containers for each test sediment, reference site
sediment, and the collection site control sediment, each containing 20 test organisms, are employed.
Mortality, emergence from the sediment during exposure, and failure to rebury in clean sediment after the
test are the response criteria used. The rnean e S.D. for each treatment and test endpoint is given in the final
report. Between-treatment comparisons may be made with Student's t-test, Wilcoxon's Two-Sample test, or
Mann-Whitney U test, where each treatment is compared to the control or the reference sediment.

2. STIJDY MANAGEMENT
2.1 SpQnsor's Name and Address:

2.2 SponsQr's Study Monitor:

2.3 Name QfIesnne LabQIatOlY:
Northwestern Aquatic Sciences
Yaquina Bay Road, P.O. BQX 1437
Newport, OR 97365

2.4 Test Location: _

2.5 l:lbQQtary's PenaMel to be ~ssle-m:d to the Study:
Project Manager.Techrucal Director. _
Qual. Assurance Officer. _
Aquanc Broiogist: _
Aquanc Biologist: _

2.6 Proposed IeSUDl: Schedule: Tests to begin within 14 days (8 weeks with samples under nitrogen for
PSDDA) of sample collecnon, Reference toxicant test tQ be run concurrently.

2. '7 Good LabaQtary Practices: The test IS conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPAITSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).

3. TEST MATERIAL
The test materials are marine sediments with interstitial water salinity of at least 25 ppt (at least 15 ppt for dredged
material which is then salinity-adjusted). The collected sediments are placed in solvent and acid cleaned I L glass
jars fined with TFE-lined screw caps. The jars are filled completely so that there is no air space. At the
laboratory, the samples may be stored at 4°C in the dark in the original sealed containers for up to 14 days (8
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weeks with samples under nitrogen for PSDDA) prior to testing. A negative control sediment is from a clean site
(the amphipod collection site). nonnally in Yaquina Bay. OR. In addition, a reference sediment, a clean sediment
with physical characteristics similar to the test sediments. may also be employed as a control.

4. IEST WAIER
Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt The water is pumped daily from
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pwnp pressure to the
laboratory. Filtration is accomplished using a sand filter followed by a medium porosity (10-25 um) cartridge
filter. then a S0.45,IJID filter. An alternative seawater supply of similar quality may be used. Seawater should be
held at ~a 5°C for :S2 days prior to test initiation.

5. rEST ORGANISMS
5.1 ~: Marine amphipod, Rha?Qxynius abronius.

5.2.~: Field collected from the lower portion ofYaquina Bay, OR in fine to medium size clean sand (mean
grain size 0.16 mm) along the edge of the channel by short tows of a stainless steel biological dredge.
Surface and bottom seawater salinity and temperature are measured at the collection site. and sediment
temperature is recorded from the first and last dredge sample. The dredged sediments are sieved in me field
using a 1.0 rmn screen and the recovered amphipods, along with miscellaneous debris, are washed into
plastic pails of fresh seawater and returned promptly to me laboratory. Alternatively, amphipods may be
collected from Whidbey Island, WA.

5.3. Laboratory Handljni~ Pails containing the amphipods are placed in a laboratory seawater tray for
temperature control and supplied with gentle aeration. As soon as possible after collection. amphipods and
associated animals and detritus, are removed from the holding vessel using a fine mesh aquarium dip net and
placed intO pyrex glass sorting trays. The test organisms are picked from the detritus using a large bore eye
dropper and 100 amphipods each are placed into smaII plastic freezer containers (9 em x 9 em x 6 em)
holding a 1 em layer of clean sediment from the collection area. Freezer containers are immersed in a
seawater tray provided with a connnual flow of fresh seawater and held, under constant illumination for at
least 2 days. but no longer than 10 days prior to the beginning of the test

5.4 A.~e ae Study Inmanon: Adult

6. DESCRIPTION OF TEST SYSTE:-.1
6.1 lese Ch:lIDbers :wd EnVlIonmrntal Control: Test chambers used in the tOXICIty test are 1000 mI glass

beakers. The beakers are covered WIth lids to mirumize evaporanon of volatile compounds. Test chambers
are maintained at constant temperature by partial immersion lD a temperature-controlled water bath or room.
Muurnal aeranon I approx. 100 bubbles/rrun.) is supplied through a glass pipet WIth the tip placed not closer

than 2 cm above the sediment surface. The test is performed under cononuous illurninanon.

6.2 CleJrun~: All laboratory glassware. including test chambers. is cleaned as described in EPN600/4-90/027.
New glassware and test systems are soaked 15 minutes Ul tap water and scrubbed WIth detergent (or cleaned
Ul automatic dishwasher): nnsed twice WIth tap water: carefully nosed once with fresh. dilute (10%. V:V)
bydrochlonc or rutnc acid to remove scale. metals. and bases: nosed twice with deioruzed water: rinsed once
With acetone to remove organic compound (USUlg a fume hood or canopy); and rinsed three nmes with
deionized water. Test systems and chambers are nosed again with diluoon water Just before use.

7. EXPERNPITAL DESIGN A.NDTEST PROCEDURES
7.1 Experum:ntjl! pesli:n: An expenrnental design IS used consisting of exposure of test organisms to a number

of test sediments, one or more reference sediments. and to the collection Site control sediment Each
treatment consists of five replicate test chambers each containing 20 animals. Blind, random testing is used.

2



7.2 Preparation of Test Sediments: Test sediments are checked to be sure that the interstitial salinities are ~ 2S
ppt. If interstitial salinities are satisfactory, the sediments may be used without further treatment For
estuarine dredged material designated for ocean disposal. interstitial water salinities below 2S ppt (1S to 24
ppt) may be adjusted as specified in the Puget Sound protocols. !fthe sediments are not dredged material for
ocean disposal and the interstitial water salinities are <2Sppt, the Eohaustorius esDlarius bioassay should be
used.
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Each test sediment is mixed thoroughly using a non-contaminating implement, then an aliquot (175 ml)
sufficient to make a 2-cm-deep layer is added to each test beaker, and the surface is smoothed. Bubbles are
removed from the sediment by gently tapping each beaker against the palm of the hand. The sediment layer
in each beaker is temporarily covered with a circular disc of plastic sheeting to protect the sediment layer
during addition of seawater. Seawater at the test temperature and salinity is carefully poured into the beaker
to the 750 ml mark. and the disc is then gently removed. The beakers are then placed into the water bath and
covered with watchglasses. Constant illumination is provided by overhead lights. Water in the test beakers
is aerated without disturbing the sediments. The test system is then allowed to temperature equilibrate
overnight.

7.3 Bel1'jwjnl1' the Test: Amphipods are wet sieved, using a 0.5 mm sieve, from the holding sediment and
impartially distributed to a series of containers each holding 20 amphipods. Enough amphipods are counted
out at a time to add animals to one replicate set (e.g, replicate 1 of all test sediments, controls, etc.). Once
amphipods are added to a replicate, animals that do not burrow into the test sediment within a few minutes
are removed and replaced with healthy amphipods. Animals are added sequentially to the remaining
replicates in the same manner. Following addition of amphipods to the test chambers, additional water is
added to achieve a final volume of 950 ml .

7.4 Effects Criteria: Effect criteria are 1) mortality after 10 days. 2) daily emergence of arnphipods from the test
sediments. and 3) failure of amphipods to rebury in sediment at the end of the exposure period (optional for
PSEP; required for PSDDA). Death is defined as no visible appendage movement or response to tactile
srimulation.

7.5 Test CQnditiQns: Test containers are maintained at a constant 15::: 1°e. The test salinity is 28 ::: I ppt, The
dissolved oxygen concentranon in each test container must be greater than 5 rng/L throughout the IO-day

test. Each beaker IS supplied with oil-free compressed air provided at a rate of approximately 100 bubbles
per minute through disposable glass pipettes posinoned with their tips approximately 2 cm above the
sediment surface. Each beaker is covered by a glass watchglass to minimize evaporation and the possibility
of cross contarrunanon between beakers. Because phoxocephalid amphipods are known to migrate into the
water column for the purposes of reproducnon and dispersion under dark conditions. the test IS conducted
under constant illurrunanon.

7.6 Feedin~: Arumals are not red at any erne before or during the test.

7.i Test Dur:IOQn I\'pe:lOci Fr:aue:1C': QfQbseryaoons and Methods: The duration of the sediment tOXICIty test
IS 10 days. The rype and frequency of observanons to be made are sumrnanzed as follows:

•

1YPE OF OBSERV A no:"
BiQfo~cal Data

Emergence from sediment
Survival
Reburial lopnonal PSEP: required PSDDA)

PhYsical and Chemica! Data
Sediment unersnnal salinrry
Salinity, dissolved oxygen.

3

TIMES OF OBSERVATION

daily
end of test
end of test

at test beginning & end
at test beginning & end
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pH. and temperature of
overlying water (in all beakers)

Salinity, dissolved oxygen,
pH. and temperature of
overlying water (1 repl, only)

Ammonia and sulfides in
overlying water (optional, 1 repl.)

Temperature (in separate control beaker)
Check air and lights

PROTOCOL NO. NAS-XXX-RA4
Revised October 31, 1997

daily (days I through 9)

at test beginning & end

daily
daily

The presence of amphipods that have emerged from the sediments is recorded daily. Any other unusual
observations are recorded. No amphipods are removed at any time until the termination of the test The
bioassay is terminated after 10 days of sediment exposure. Floating or dead amphipods are recorded after
which the sediment is wet sieved through a 0.5 mID screen to recover buried amphipods. The number of
surviving amphipods is recorded. If the reburial endpoint is to be evaluated, surviving arnphipods from each
beaker are transferred to dishes containing a 2-cm layer of control sediment and observed under constant
illumination. The nwnbers of amphipods able to bury aftera I-hour exposure period are then recorded.

Dissolved oxygen is measured directly in test beakers using a polarographic oxygen probe calibrated in
air-saturated freshwater. The pH is measured using a properly calibrated pH meter with scale divisions of
0.1 pH units. Temperature is measured using a cahbrated mercury thermometer or a telethennometer.
Salinity is measured using a refractometer. Ammonia-N is measured using the HACH Model FF-3 test kit
(ammonia-N detection limit 0.1 mg/L). Sulfide is measured using the HACH Hydrogen Sulfide Test Kit
Model HS-WR (sulfide detection limit 0.01 mg/L), Any observed changes in sediment color or the
formation of a sediment discontinuity layer is also recorded

7.8 Criteria of Test Acceptance: For the test to be considered acceptable, the minimum survival of organisms in
the control treatrnent at the end of the test must be 90%. Also. mortality in the reference sediments must be
gO% over the negative control (optional).

8. DATA ANALYSIS
The mean and standard deviation are calculated for each endpoint employed (e.g. mortality) and for each
treatment (i.e. test sediment). Between treatment comparisons may be made using a Student's t-test, Wilcoxon's
Two-Sample test, or Mann- Whi tney U test where each treatment is compared to the control or the reference
sediment. An arcsine-square root transformanon of propornonal data. and tests for norrnaury and heterogeneiry of
variances, are performed pnor to stansncal cornpansons. An esnmate of total effecnve mortality (opoonal) may
also be calculated by summing percent rnortahry and percent failure to rebury.

9. REPORTING
A report of the test results must include the following inforrnanon: name and idennficanon of the test; the
invesngator and laboratory: sediment holding temperature data: inforrnanon on the test sediment including the
intersnnal sahrury for control. reference and test sediments: inforrnanon on the source oi seawater used: detailed
informanon about the test orgarusms including acchrnanon conditions: a descnpuon of the experimental design
and test chambers and other test condinons including water quality: inforrnanon about any aeration that may have:
been required; defirunon or" the effects cnrena and other observanons: unusual responses. If any, in the control
zreazmenr: daily emergence for each beaker and the 1O-cay mean and S.D. for each treatment: failure to rebury for
each beaker and the mean and S.D. for each treatment; IO-day mortality and total effective rnortaliry (opuonal) in
each beaker and the mean and S.D. for eacb treatment; 96-hr LC50 with reference toxicant; a descnpoon of data
analysis methods employed and documentation of stansucal test results; any unusual uUormanon about the test or
deviations from procedures.

4
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10. snmv DESIGN ALTERATION
Amendments made to the protocol must be approved by the sponsor and stUdy director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatUreSof
the study director and sponsor. AiJ.y deviations in the protocol must be descnbed and recorded in the study raw
data.

II. REFERENCED PROCEDURES
AS1M. 1992. Standard guide for conducting 10000y sediment toxicity tests with marine and estuarine
amphipods. AS1M Standard Method No. E 1367-92. Am. Soc. Test. Malo, Philadelphia, PA.

Puget Sound Dredged Disposal Analysis (PSDDA). 1989. Management plan report - unconfined open-water
disposal of dredged material, Phase II - (north and south Puget Sound). Puget Sound Dredged Disposal Analysis,
Army Corps ofEngineers, Seattle, WA.

Puget Sound Estuary Program. 1995. Recommended guidelines for conducting laboratory bioassays on Puget
Sound sediments. Prepared for U.S. Env. Prot, Agency, Region 10, Office of Puget Sound, Seattle, WA and
Puget Sound Water Quality Authority, P.O. Box 40900, Olympia, WA.

Snedecor, G.W. and W.G. Cochran. 1967. Statistical methods. Sixth Ed., The Iowa State Univ. Press. Ames,
Iowa., 593 pp.

Weber, C.I. (Ed.) 1991. Methods for measuring the acute toxicity of effluents to freshwater and marine
organisms (Fourth Edition). EPN600/4-90/027.

12. APPROVALS

Name Date
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S-I<;-~)~

'5-2i'(I~

a-ro ......

~~

~ c13CF"
""'wAle '';2~1

S __i'V'l~

S-Z.I~~

;;'-1,0 )It

:;,\5 S;ln~p 1e ~JCl ..

De s c r i p t i o r: :
(": .: ~ > (' :. i 0 11 Di'l t e :
S:e:~p':';'1r D::::~:

C'T'I'i'F
~ ki;;'(, z..c 'f l: I

S". Z'Z.""'} 'j
5'-:.~ -Lf';$'

fo4fa.1"-:L Z.Crl £1

5-Zl-'f:s
~-. 2.5-7 "s

':") C

Me...:..C. 2 rc .:.
':i'--z.~ ",;
'5 - Z.',. -~:s

L<:S.C

c rot'! F
c...cr..rr~~ ",,,,,'.>:<,.1.- _

.. Z-'l" "t""{S-z.s-u·
S-Z1-q~

''2'', .-

\:,\5 ';"1~1!J:"; ':0.
Jese::" i Pi. i o n :
:::J;l f 'C: : l o n LJ.1~.e'

R';.~l:~ir>~ r;~-e:

::-,:",,':;,Sal::l:r,y l;JP::lI' -----

.It" 1#.J 1"~::..r,TI frL. "5Plu N.1"lc;;;, AD-.i\.·s1'Ci> rCLU:t...N6 ;)'1...
__~f..r:g=c.en~q;;;. b2~c..eED IN PsEt' (04 ANlrAi,..NEs, 14C/" b

.J":~-1 (etc, 5"
It. IN ·...·Ff, '/~At I' t..~ 'IOb/Ur," hFltju&£NEJ.,'J

:;,l.S Samp 1e :\().:
DE'sc:ripr::o;,:
:~:lf'>r::iQn Ji:lte'
Rp.ceir~ S.lte:
:nt.prsS,lLnity (ppnl -----

•
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NORTHWESTERX AQGATIC SCIE~CES PROTOCOL ~O. ~AS-XXX-RA4
~ARINE AMPHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

SEDIME~T DESCRIPTIO~S--SUPLEMENTAL NOTES
,.-..

Test No. 55Q-\ Client t:""~~lfr.. u.j:1(;';',f' Investigator

Description

I I

---------------------------------

~"

"...-......

- <2 - Revised 12-30-92



Investigator•
NORTHWESTERN AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4

MARI~E AMPHIPOD 10-DAY SOLID PHASE SEDIMENT TEST

Test No . ~l\o-1 Client ~r-I,..-hJ~r

I :f.9 ' ?F:r

Comments

I Z\.o

ISal (ppt) I

Date Collected: 5-.2.$""-'0
wf,
Collected: Temp~I~l.o~ Salinity ~v.Q

''2...<., '~·I

''''1 . 3·J

( 0 C) !DO (mg/L) I pHDate ITemp

~-..l..Ir-"\k' '\5".9

TEST ORGANISMS • •
Species: ~eJ)t"~)",,,,,,( pL."';)", .....
Source: \..J~>! ~f<lCh 'v)",: db1 "s'21 A
Field Conditions (interstitlal) When
Acclimation Data:

\ ..:

Mean I,~< a .j: 1 l.l{ cil9.1
S.D. Jf.:r .l,~ Oh~ o:«

•

_L~ ) .3_ 3 3 'hi

TEST PROCEDURES AND COmlITIONS (!J~!'".-f iJ'll. !.Jdr LJi"~>-L~.
Test chambers: .... L glass beakers t:J~'D ~.
Test volumes: 175 ml of test sediment; ~ml total volume

..JI Replicates/treatment: (5) s:- Organisms/treatment: (100) !?J '0
Test water changes: ~one Aeration: Yes, 3 cm below water surface
Feeding: :Jone
Beaker placement: Total randomization

MISCELLANEOUS NOTES
~ -{"1 .u:«: 's ~.r.C·"'~?I""r..~ J..<.~
~ '-..-w,? 'C • v><.. ..,:.:f... c.<i I 1,.;:) (.\. ..... - v\, ..l ..

fd'/'/ t,-'~ c,ifO ,,,-f\ 7,~ 1-. ~~.'-t

•
-.3 - Revised 12-30-92



~THWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA4
~. 'UK MARINE AMPHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

/ -, Test ~o. ~1.o~J ClIent ftJ~i1yf.,.j~"'Y . InvestIgator-
---"

Randomization chart:

2. z, 2..<';

2..0

2.-\I~

\~

\\

\ 0

IL
I I
I I q

1 I '> (,:
I
i

2 I ""l..

;
3 ..:,.! ---'-__-'"-

4~ __' '""___ .....

5 ......; _

Randomization chart:

I

I r-c.
I ":) \

~y t:;"7J

~ ,S-("

SL I ~E

r

;Yl..

: ~,
l{u

r

: s31~ .......;;. ~

2 : ~L.

3 I '1.1

4 .:....... .....

5 :------------------'--------------------
Randomization chart:
I
I

1 ..;..'__~~---"'----...:-.::..-----------.:....---------

2_-=--- ~ ____'_.;._ ___.::.._.. _

3 --'----"'-__~___' ~___' _

4 _' _

5 _

TEST WATER
Source: c.<! ~ - ....

Date of Co
':'reatments:

- 1- Revised 12-30-92



·'
NORTHWESTER~ AQUATIC SCIEXCES PROTOCOL ~O. XAS-XXX-RA4

MARI~E ~~PHtPOD IO-DAY SOLID PHASE SEDIMENT TEST

Test ~o. ~1.o-} Client f()f!:.1.trW~~Y Investigator

1

(1,u1tbh
2,

d""',
3

4

5

Randomization chart:
I

: ti) ;'1" 1~!, I

: ti2 ~ "S" : tt~
1
I ,

0\\ 'l'i ;Gi

Randomization chart:

1 I lOL \o~ ; t\)J \ I ,
!

"h:;p 2 \ () I \~~ : \0) \ \ 0
1 1

e: lOo; to) :\O~ { 0"\ IlL:-
"1 I3

4 I

• 5

Randomizatif)n chart'

1

2
,

3

4

5

TEST WATER
Source: ~c.<,_ .. E£. vR'
Date of Co lectioT1: $"-"J. _0 Sa l i n i t y (ppt) pH
7reatments:

••
-S' - Revised 12-30-92



~ORTH~SSTERN AQCATIr. SCIENCES PROTOCOL NO. NAS-XXX-RA4
~URI~E ~~PHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

Investigator

DAILY RECORD SHEET
Temperature beaker /-;. S- -c

'~"

, '

, ,
. ,

, I

I; ,

Air r I Comments !
," L-' IJ):4 I J PI) cakt~~ ,

C\~ . ~ I

'.J.Jl II <t I Q )) 'I It,...(.,.
M/:Y t:Ait .,) I v I fo/

, I . :) ;
.. """',-. 11'('''"'':)?oill?; f'J •. "1

I I

, I,
• 1

"

I I

. I

! '

0 ·- ,.'J

'L i "

'0./\ "
, 2. Q '

lSi NH3 I: No.
! (ppml! (ppml ((Emerged

, ~ ! '~: !:
~

L..(j·tr I

~. C

~.c

S'. c
j'. C '('J - ,

~. c

~ 7cC~.,\

'T. ri

:-:.~. c: 'd: c
2.--S. C :l 0

.-:-;. c

...... ': (
- j.1o.

',;~.r..':":l.. ~

, ~',S'. e- I 1-,8'
:,,;~.c : ;r.. 2
'.:' ':S • C ' ,~, C'

'':~.C' T.?
',:;' r.t: s. C'

zx.c:e.»
, 2'5 .(..-, ! r. '')

J. C
jq-,;s.(
/)'1 8·(

I 'S . ') .r:. c

'I - u- .§ C. ,h'l' .
, 'I;. ;. , . c

~?

:/". i ~.I
, '/~, '. I

. '/5". 5' ' I

~'O
, '/':;,

/.;. '-: ~'. c
'/5""· "

$(0

I ' . I oi,
( , /~.

'')..If :r).~,:-l-S=_'~}--='-JCZ~--::-:-~=--~~ _
'\..( {."Ie s. C

~"7 ' ( C;. (, , ':11, X
L. ,'"'(\ f'"'S"\..&..! '" =, t;.......c . I ,
.-- ( J. ~I' ...\

';",., , ", ~ "J

I Beaker I ITemp.! DO i Sal. I pH
No . r r (Oel ! (ppm! r (pptl!
L S!Oi'
1:: -s;~ I

$, ';'/9!: '
!,t ~ I ,;: ,>!K. C '~"6'.C ~ ~. ';)

W~' f S'?: '5"•.J ,.

! '110;, 'i 8'.o

1(; l" .,.
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Comments
I:

~ Temperature beaker /5. ~- -c

NH3s

JAILY RECORD SHEET

~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO, NAS-XXX-RA4
MARINE A}IPHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

Test No, ~'19-1 Client 6 ct-t"v t.J~y- Investigator.'
1 !

:i • I

~ 1 !
! ! , :
! r I ,---I ,

: :L'5. C I X. c: 0 ! ~ i
, ?.·.~.l , s.c I I ! I I

!

~ ...2..,) : ,
!

,
:/~.., , ! !

;, 5"• ., I I I

I '1'S.=7- 1 I ,
, ,
I :6·5 I : I

LV
0 .rs. ~.l ~ I

I i 1 : I ,

'7 !/).~ 8. { '':;+ . ( I S. (~ !• '? I

~I~
(," ~/~.,-. g " o .;:., c ! r.cI . "--

70 SiS:?
q

71 .rs.S-' g. / oJ'), ( s.c-
WlX; 71/ '/')-.0;- ~.I -:).", L S·c J::::..i).,;) \ I .0 , , ;

7J 'IS. t ":7-.b ' :;:-=< . c T, 'I
-rt Sf'Cl 1

-,? 'I'). > g.c o"":...l., ,e s., , :

7l. " ).~. ]- L :,,": .c. 7-, 7- I

wQ: T7 '/~·Lf= S,C ',;':'" i: 8'./ <'l!.(') I l.'j ,

7ft /;·lk S~ I ,:'-:} . c 11
7r: IS. S £~ I

~.

C
..,.

" A :.'l ,f

~d /3', 'j
,..

I ~'",r_ .S' ' 2..
tl S's

j

gv 5010' J~

X"~ S~
,

?-I IS', 'f ~. "2- ;::.:;. c. 'I', C« 6', L· ? L - - so:I I «

U ' I '5:'. (... £.[' '7 <'0' c », 'I
2"j sm, 'P

TI , ;:-', ,. 'Y.:? o. - " f.(~

'85 IS' , Lf- ~,C- ~I~ C· '"' c:~,

1~
~la

w~ '/5·
~

L "7. '"l '1 \. C-r .,.
.: ; Lv ~I

(j'1/ I':;.) t. <i ":,. L' ° £.L' I ,

~1
'IS. 3> y.( :.(~. L" :? I , : 1

• IS. Ie ~.)( :>1.(" ~.I
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~ORTHWESTERN AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
MARINE AMPHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

Test No .$''10;-1 Client 5~v-Lvi.aLt. r: Investigator

DAILY RECORD SHEET
Day.J2.-( s: /'If?;r;:frj~'"'tlts' Temperature beaker I~.) °C

Comments
I:

! I

: I
I

: ,
, I
I

~.
I :
I ,
I !
: ,

I I
! ,

I i
, ,

! I

J

, :
: ,, I

/~

,.'

.'

NH3

I !

! ,
I I

I ,
I 0 .L, !

,
:

, c."? : I

I

! !.
, !
, ,

!

r r

:

I ITemp. I DO I Sal. I· pH S
11°C I m t
I' '

! !

II 0 :! , s: (,;,. , 1-.J? ! 2.~ .C ! 8. C I

III ~:ft

10 ..- :!I').:r ' ,l. C 'z....s,(' ~ ~. C 1:::..1· e i
10k> ! ! ISS' 8. c ' 2:'",. c ~ ~. r '

I'

I' , '

! '

, I

r'
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~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
MARINE A:.lPHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

•. Test No. $'qo_, Client 6<:;-/.1"- wLuLt""" Investigator

.. DAllY RECORD SHEET
Temperature beaker Is: 3oc

I:S I NH3 I: No.I Beaker I ITemp. I DO I Sal. I pH
I No. r I (OC) I (oom) I (oot ) I ! (oom) I (oom) I I Emerl"ed I Air I I Comments I, I SIC>! ! Ilr-LLI : I,

1-= ~~: I : oK , ! I
I

~ ~ Ji:::j , : ! : I
I It : I I : I , : : I 0 : : I I
, «: Sl~'

I ,
~

I

'" '/$-:~'q,C : ~~·C ' :+. 3 , j , , , :
: '7 ! !

, , I ! ! ~ : I J

I V I : , , ! ! ! 0 : : : I

(i I I , t , : , 0 , , ,
, 1 i:J s:~

, I : I

,
1/

, , I , I ! I C , , ,

~': /1.,1 ! I s-· C' 'K. D '1..<'::.C' "7l_ o
.-,.. , I , 0 I I I

11 , , , , , C I , , I,
ry -:; JO~ I

~ :
, ,( , , ! ' 0 , , ,

IL· I I : : C , : I

'1 , , I : C
, ,,

If(
"

, C- I , ! !
, IIJ : , , : , : lJ : I !

Q-' ;}\J '1<·0 1I,C ' :;''i'C ' "'l-.<l , , c :
~. ;-1 '1'4.'1 1;, i ·~·c 1-'V

, C I

'}-V C !

'1,) C , ,

'1,11 C
, , ,

... ( ,
f

,

:,L I I

-v I ') I r. . , : , I

.~

\"~ S J . IS, c <t. C .),$.c 1·:r
1 V

13 ~?

'-1'1 1 •

o
c
c ~
I

C
c
D
c
C
C
C

C

C
• I C

i
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i ~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
~RINE ~~PHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

Test No . ~'10-1 Client 6,f~v f..Jlv.J,;,..- Investigator

», :
~AILY RECORD SHEET

Temperature beaker JS'O ·C

I Beaker I ITemp. I DO I Sal. I pH S I NH3 II No. I:

w

I No. f t (·C 1 I (ppmll (cot l' '(ppm)I(comil IEmer~ed I Air " Comments II

I '1'< I: I I ! : ! I' o ! Al--L I! I
: 4'1 <5"1 1 01=- ! ! I

! S"'O 11/l.f.'1: 55.(? I :29·c) ~ ." .q ! I I! C ! I! I
! ~/ : I I !

, : ,
" C ! : I 1

I rv ' ' !
, r r 0 : : ' ,

! S<... ~5
! , I ! !

~'I ' , , , ,
" C i ' I !, ! I

I 5>-~ , I , , I
.' .' C I " I

",
S"1 I I , I I ! I I ' , :

,
~ S~, ' I 0

I <~
I! , : I , 1 , 0 I

I (7j : I
, , , , ,

" ~
,

! I ,

b 'j <:,C; , , , I

(.,.) 0: I "1.0' X.I ' ::;.x·c . .. .~ , , ' 1 C I I , ,
,

~'Y ' , I , ,
0 I ! ,

('J ' I
, . ! C I ' I I

I (,;.; , , I 1 , 0 0 !
I (,S I:

, ' I 0 ~ i ,
I

Q u I!i ,.~' :8" , ~>.2' j.~
, , : 0 ! ' I,

bl"J ' , I 0, 0 I
0
~? ~J~ I

6')
, ,

C :
I 70 $:s. :

7 I ' , 0 ,
I

&: 7V "i ~'~' ~.~ ;;"8 l.. ~·C c o

7J
' , C

, , :
, 7'-f S.f~

, I ,

"1<" C , ,

7& C
~ "7i ! IY ~' S l' :~. ," I G) (

/.'1 .. C :

7 n 0 ,

1" C
6/ ss

, ~v SIO' ~ :
~ Ss:' --.
~(

, .
C

0
c

'1 S".c ;..~ I..: ~. V 0

Co I

, , C I

C ,/r
r
;

a 0 ~la

~Q "

o
o

- /0 -

r
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• t. ~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA4
MARINE ~~PHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

.".
..... j

Test No .S?10-.f

DAILY RECORD SHEET

Investigator

Temperature beaker 1£ I °C

Ii C

s I NH3 II No.Sal. I ·pHI Beaker I ITemp. I DO
I No. I I (0 C) I t nom ) I (no t ) I i (nnm ) I (nnm) I I Emer2'ed I Air 11 Comments
I ('/'<; S$""I I

' ,
I ALL I I,

~ "7(; : I I I 0 ! I ! I 0 ! VI£. ! II

I a» II i 0 ! I I I I C : I!

! a , , , ! I , I ! I 0 : ! I~ , I
I tf I' I ,

! I I I 0 I , ,
!

! I( 0 !
, , j

, ; l 0 I I I

: 101 ~/D! ! I' I

I /ov ~ ~ ! I ! ! ! I I i ! : !

'~' 10'1 ! ' IS·, : lr' , I~·C ,~ D: I : I l
, I ,

!

(~-f <;,9 , .' , , :
,~: lor ! ! I~.c ' X· I ;d..b· c ' ::I..q , ! ! 0 , , ,

: 106 ~ I ! : : , , ,
C ,

I I !

(07 J'
, , : I' C I ! , ,

! o? 9°' ,
! ,

w

I/O "

,I' ss
1<- "

II 0

'1 C
• I I'

: :
I'

" ! !
, I , I

I' I'

I'

, I

, I

I'
, ,,
I'
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, ~ORTHh'ESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
~~RINE ~~PHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

Test No. 5Qo-l Client 6~~.{.r- wLuL -: Investigator

.. DAILY RECORD SHEET
Temperature beaker I S:~C

Comments

c
c

Beaker! ITemp. I DO t Sal. I pH I S I ~H3 I~ No. I;
No Il(°C) '(ppmll(ppt)1 :(ppmll(ppm)"EmeI"~ed Air II,

I I SIC! ! I OK..! : ,
~:;:r

,
~ 1.- ~ ~ , ('J{I "·lto.> #'.'~.1 r, .., <;fi::l I !

,
! 1 : ".. A.1r" Ii :-, I'>,

ct-
,

I I ! , : I : I C ! : I ...'R"! f' '...if-~ aN' Ii

«: Sf'"
,

i '.,cJr ,'",1U Ii", !

~
! c , IK.{)''':J.· s : ,u. o ! -=1--~ i !

, I 0 ! I 'l~,,,s i",.. "'11 "'" II
~ "7 ! ! ! ! : ! : I I I ! ! a ~K t:....:'td'w-x 7-cJ ,
, V I ! I , , , I C : ! I <;'''mn. .~ I

! (; I
, I I , I ! C , , ,

!
, I ij ~$'" : ! ! I

I
{I

I , , ,
I

, c.: I .' 0

.~': IV : Il(, ~1 ! a , <{ I '''.C' 1~+!
, ,

! r ! I , I,
, 1'1 , , I I ,

0 a, , I I

, I'! 'f'.IO' , ,

I ~- I I , ,
!

, 0 , , ,
! u. , I I ! c , , : :
, f7 , ! , ! I C

,
I

If( : : r r I r: I
~ :

r Iq I , ! r , , ; C , : , !

Q' #-'U :16"-0' 1-" !' r J'1.~ I ":J. -"l- , I f , ,

t:;>' ;'f " /5".<":: , 1-, 1< : :'1-.c "':1-. 'i C ! ~

1--1./ , Co , ,

1,) , ,
C I I

"

"1.1/ C- !

r ..... ( C
~ C ,

-;",} s liD" I I

"% r , ! V ,

'1...1:1 Ss., c,
o -

w

V"'~_._..oL:...__.-J-.::.......,:,==--~-.:.---'IlI!lo.....:..-=_~...L.- ~ +-- -'-

j

6
[; Ifc: Off .s4, <:rio/blOb' cl:=I.
c i ' I

C I !

c; ,
I I

1/

l..-

C ' ,
1 / ,
,, . 0 I : I ,

10 o I I I

\ C 'I,

-.1-. ~...
1-~'

: -;,. l.:.

" } i

J't

w ---"'~_---=--w...._=__=,....-;:~;..:..L.--'--"~=---------__::_:_---+_-------

Ii>
fj4 "j 10
'it? ' ,

"16

I
'-1'7 I'

..,
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( ~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
MARINE ~~PHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

• Test ~o. ~'10-1 Client 6 cf.-v L.Jbt.- Investigator

DAILY RECORD SHEET
Temperature beaker lS-·Ooc

II

I I

S I NH3 I; No.I Beaker I ITemp. i DO I Sal. i pH, No. , I ( 0 C) 1(oom) I t on t ) I ! (ppm) I (nom ) I IEmeI'~ed I Air I I Comments
I loft<" I: : ':J..~ i !

, : I! C !~- I :. g.-;...,..bli<:. L~
: 4'1 <S- ' . : J I If

I ~';) IIT=~u : -L. '-I ' ::J':1-. C ~ J.. g- , ! I! 0 : I ' f I, .
, s:-I ! ! I . "- , , , I '\ C : : : • I
, r» I '

, .8' , : I : r 0 , ' , f I !

: {'~ $'s, . ' ! ! ,. I :
I ),-/ ' ' :+.~ !

, : 0 ! I : f· I !' .
I ~-~

, ! !"1. ")- I , ! ~ ~ , , ! : I I !.-
~.b ' , , , ! ,

! I! C ot. I , :
sS"'= , ,

~
,

, , , ,

I 0 f:.-'' ......

c

c
c

c

;

I ("q I , , , , I I : fJ I : ! I
I

G'j <c: , :
?J

, :f ~ - f 1-. ~ ,~+ ..; 1- .'1 , 0 I , , I

J,-v I , ! , , C ! ,

'5
, : I 0 I !

I {"I,i , , I , ,
I I :

a: I : , ,
I 0 ! ! ;

Q C6 I 'I--:~.C l +. ":'F' 1£" . c;- . 'if. C J ~ I C, , : I

, b'1 , , , , , , , , CJ , I : I

&? <I~ I
I

I

. I !

;G C
~ 71 IL!' '1 t-.:j: 1~() ca' . J C ,

-,.'?' 0 !

7~ C
'/9 c ,

oj S·~

~v ~IO -... :
.Y~ Ss:- .. -- :-
~I C :

~-r (I

'?(; C'. -
2'7 Sil)· :
'5'6 c: , I

~ C I
,

00 <;10 I

~ I.{jr ·1C(·r, +.,< ....1) ~ .(' (\ !
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~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4

MARINE ANPHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

Test xo . ~(:;'O-I Client 6 r:f~v L.Jh.u.-b y- Investigator
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DAILY RECORD SHEET
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~ORTHWESTERN AQUATIC SCIENCES
MARINE ~~PHIPOD IO-DAY SOLID
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PHASE SEDIMENT TEST
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~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
MARINE AMPHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

Tes t xc .5q~-, Cl ient 6s-/J"'- wLuL -: Investigator
/~.

DAILY RECORD SHEET
Temperature beaker'),O °C

Comments
I:

Air I r
Beaker I ITemp. I DO I Sal. I .pH I 5 I NH3 I ~ No.

No 'I (OC) I (ppm) I (no e ) I ~ (ppm) I (PDm) I I Emer2'ed
I I SIC! I I Pis. I ~ !!

: "1..- ~?: I : 1 : ,
I

~ <;'/tj I 1 ! I! I,
It : : I I I : I ! I I : : I I
«: Sl~' I : !

~ I

" 1(-:; . I !".o .zs.v '7.--:; , , 0 ,
! ,

I

: "7 ! ! I , , ! ~ ~ 0 I I ~
I V- I , , : ! ! 4- I I I !

r, , , , , I ! C
,

r
, :

, , iJ ~$'
, : I

,

II
, , , , , : I 1 I , ,

I

I'~', IV ! IS'. , ,.:; .e., ,
~ ...' , 6", 0'

, , ,
I'j

,
I !

,,

/'1 , , I I , n , , ,
,

''1 SIO: , : :
, Ii'" I J , 1/ 0

, : ,
,

It. , , ! , I J
,

~
, ,

fl I 1
,

I
, I : , ,

I? , : I , I , I I,
: I~ ! ! , , : I , r» : I

Q', ?-\J , IS,' ":t.e, 'v-..c ta. ; , : 0 i !

1t5' ;"f 1$. , +"'1 .~ ..- :r, i 0 I

)-V \
,

'1-) c, I :
...,<1 I 0 , I !

""< I
'!,..C. ,~

, vI c; I ' , ,
, ro.% t'J I

,,_'1 S<.:'
'S'j -:>

~' ..... J ''')-, ) %--CJ 'J..4-. ,., ~. CO r: :

('·v ..L-.
1) ~{

~'t 0

-r; , r. I !

->'- u
~'7 CJ I

""3 { t::'

'1tJ I') I s- L ":L~.~ ( z, r~

~o c..
4/ $/D r

If)

I I ':" \ I

\""'_.
.~.

Revised 12-30-92



~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA4
MARINE ~~PHIPOD IO-DAY SOLID PHASE SEDIMENT TEST
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~ i ~ORTHWESTERN AQUATIC SCIENCES
MARINE ~~PHIPOD IO-DAY SOLID

Test No .5:''10;-( Client Fu!itv- tvLt.U.~ y-

PROTOCOL ~O. NAS-XXX-RA4
PHASE SEDIMENT TEST
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( ~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
.~

MARINE ~\IPHIPOD lO-DAY SOLID PHASE SEDIMENT TEST
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, ~ORTHWESTERN AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
MARINE ~~PHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

Test xo . ~1fJ-1 Client 6 (f~v l.Jh.u..b y- Investigator
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~ t ~ORTHWESTERN AQUATIC SCIE~CES PROTOCOL ~O. NAS-XXX-RA4
MARINE ~~PHIPOD IO-DAY SOLID pHASE SEDIMENT TEST
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t ( ~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O. NAS-XXX-RA4
MARINE ~~PHIPOD lO-DAY SOLID PHASE SEDIMENT TEST
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~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA4
MARINE ~~PHIPOD lO-DAY SOLID PHASE SEDIMENT TEST
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~ORTHWESTER~ AQUATIC SCIENCES PROTOCOL ~O, NAS-XXX-RA4
MARINE AMPHIPOD lO-DAY SOLID PHASE SEDIMENT TEST

Test No ,S;'10;-( Client Fo*v- tvL.aLt y- Investigator

DAILY RECORD SHEET
Day~( (./t/7~( fl:><--. Temperature beaker/:r.O ·C

I Beaker IITemp. I DO I Sal. I ,pH S I NH3 I [ No. f;
I No, I I ( • C) I (ppm) I (ppt) I
I £~<:; S~ i

!(oomlICoom)IIEmerRed I Air II
, , I <.;:-F-. I:

Comments

, lov 1:/'5.01~.O "l-1.c:<g.tf: I ~I 0
J.V~: 10'1 I '/~. 0 !-::;.+ '21.'" '7.9 ~.C', '0.(:'" II 0

, I~J.'S:>:'

I a- 11/"5'.n!7.

! t?c '·I~.O :~.~

, 100 ~'J~.I .s,»
! 101 SID!

.:3 I
. I !
/ :

I
I

11 3
I I A.
: I I
I 1 J
:: 2..

I:
! f

: '
, I

I:
, ,
! '
, I

I

w~, lil:- : :/S-.o --=;." '2~I.o 'lrJ '<.,U, J\ iQ'" L.: l r»
I 1OJ. I 11'1. C, '~ •/ '21, t/ :K. -=;- " J

101 : '/S./ - s.»: !Ze'f.c le.~ I " I
,or S"0'

! I
, ,

II

I I 0
: I '2..

, ,l) ::

~ I

, ,
, ,

-01

o- I

1/0'1/5./ 'g./ ''2-f.c'1r.A. I

III $1"'

I I r I

~ !

I' I I

I'

I'
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NORTHWESTER~ AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-RA4

~RINE ~~PHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

Investigator

DAY 10 TEST TERMINATION SHEET

~ I

II

1 I
II
: I

II

, ,
!

! I

, I, ,
, ,
I •

I I

! I

• I

':

, I

I '

1 !

: I
I:

:i

r :

, I

I'

, I

<

-

--

-
I'
! '

, I

I I

I Initial

j ;

I :,

11 c~

I I

-

c, .l "l

-

~ !

i ! '=:.:41

r : :,?<...

, I

I

, I

1 ,
I

'I _
!

"(~

, ,

I ,,

~ ~ ... -5n.-.
I' &s.., ,

I,

I (:I., <.

; I

:.~

I I

-2..1:

14

I~-

J j
\ 1

Ij
iX

II Number
I Reburied

-

I I
t,

1'3'

" !

19
i'=

~ I

\1

\'J

, ,
!

, I

I I
!

I:

, I

! i

II
; I

I!

I:

II

, I

I:
: I ;~

1'1

\'-i

1(,(

\-:-r-

,'1
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\ '\

1'3

--
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Ib

2c

2......0

IY'

fCj

I'

! I Number of
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1 '

, !

, ,

, '

I :

I '
!, ,

2Tc

-

2 +-. c:
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21r.O
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:: .')v\--...
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I'
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Ammonia

.» , c '- (Ie\, .",

"'" ~r ._~ •. _).

lO lU- P

J Joe>
\.0

ANALYSIS BENCHSHEET - AMMONIA-N

20

-._. --- -·_-;;~G~~

--- ._. - ... '-' -._- -. -'- --- -- ..._.

12 I 13 I 14 I 15 I 16 I 17~ 18 19111098

1- - .•..

6 I 7

•

0,';
---- --- -- --- - • _4__

o.s
--- -- -- -- ._-_. '--- - --

0,;;--. -~.~- ~~= 0.\-== =--=~ --- -- ---'- --- -- -- ----
~-- .-._ ---- - -- __. --- - ..

~ '::l"-- _. ._- -- --~ -- ----- --_.-- -- ---1---. __ ,__ ,_,
O.~

... -.- - -- -- --. -- --...--- -- ·-·1--- -- _,_"

10.<-- .-- ..:J.._ . ._ ...._. ._. _

O.S--.-- --- '-. -_.-- ---- O.f-·--..---- -----.-- -_.
.-. -..--. -..._- ._-- -- - - ---' O. \ _.···0-- _._- ..----

() .. ,
,')

o.<;

Sample d'!scliplion I 1 I 2 I J I 4 I 5

1 _ • J__jQ.1~lfJ.. 0.,.>-

_2 __L_Ll)L~lFL.. _0_

3 _~ ~9.L'rLfJ__
4 - __t~_Lc.U.'L("iU _
5 __1~l: (01;. r F~ _.
6 lj I to J.b f )

- 1 -l:jL, (0 li3E) -"-

~~ l~T--lO~~I.~EJ ':
9 -_'i_L__ill)- ~ '(FJ _

_10 ---.Kb.--LQ]_.l,1E.l __ ..
_'1 __Q~.J.Q~l F) __'._
12 c.:I O _lO~'i(lF) _
13 _nLP \ Lor-nEl __
14 _Lur tut~DEl _
15 _

Seawater

._----_.._--

16 _

11

18 ._--_ .._---_._--- _.

"" _ .. ---------- --_.

Add sufficienl seawaler Io make 5 ml Then add one Salicyl,llc lnllowed bv one cvanuaratc reaqnnt packet contents with mlxinq. I

)
BENe'ISII.XlS

-,

) )



• •Ammonia \0. U
~ .U
\.c'

<
._- --_. ~-- ---- ---" ---- -- --- --- -- --- ------

-...._- -- --_. ---- -- - --_..

-- -_.:...~ ---- ---- -- ._- ---- '-'--'-

\"
.--- .-- .-- -- '---' -.-.--.- -- --f------ -- _ ..-.-

-- -- --f---- ~5"._ -.. - --' ----.- -- --- --.-..._- _
~

._--. -- .-- -- -- -- -----... --.-- ---f--. - .. --- -- ..

-;-

201912 I 13 I 14 I 15 I 16 I 17 I 18

--- ----- --- -- .. - --I-- ---..---

11109o

c:
:'---.:L- ~__.. " _

6 I 7
•

15 - .._--_._----- -

I Sample de scrlption I
t _.!-- __(Q],11fl

-* 2 __~__ LO_Jlf!FX
3 __ .2 ('L. _(!:!_1// :J r. )
4 __ (.3._. _(Q.1) I r::)
5_j5 (~u'.J(!EL
6 _~5".3._(Q.!i-(lF}

7 -S.l.(Q1St EJ__
5 ~lLlDL~lF- J_
9 ._3__r~Q} ~rF_)

10 __ 8" '- _ (0 ~~ ~ F )

11 _!J __ L~!£..'LL~)_

12~ ~ .Ju/,:'-loE1
13 __JG~l_jQ.u..'-Lfl _
14 _.J.LI.---l~LDE)_ .~

16 _

17 ----------
-..:...-~::: ":-:-.:S .. _....---- ---. -----

--- -"_. --- --- -- ------I-----t---I-

- C.~ 0.l-1 (l,S I t~~b U·0:~~;-~'.Q.~():I __ C'd ~.T.·-·
---t-f-,.-----I---i--jl--~-__i--_+_-_t_-t__;-_+-_l~ ))" ----

L\.O q. (J ~_ tJ 11 P. COll~O- .li~~ _'{i ~i \.~_ I~_ -: ,-i_:;; ~__

tLs.-+----+--
r. LI

Seawale.:...r _

~easl!r.~d cancelli/allan Im!1.ll}

~'!1!:i_'~P~!- I__ ~ ()

18 .__• _

-- --- ------ -----

Add sufficient sea.....ater 10 make 5 rnt. Then ;ldo one salicyl;Jle lollnwed by one cyanuaratc reaqcnt packet contents wilh mixing.

BENCHSH.XLS



Ammonia

!}\,... ...... Q", .... ..s '\ A_ ~'" ~- - -
<,,~ ....t- fY\t'"\-l"~c:""

\0 \0. o
~ .C1 1.0
\ 0 \ ;)

15 _.._------- ---

Sample descriplion I 1 I 2 I 3 I 4 I 5 19 I 2012 I 13 I 14 I 15 I 16 I 17 I 18

- ....... ----.. -.-- ---1--- -- --

111098

__ __ .f:!. ") _. ._
____, __ 0" . _.

--'.- --- - ---- ~:.~ ---
C>. S-

-- -- -- -- ---- ---.-, ... - ------ .. ----. --- -- --_..- '_.

_______ ' . 0.) _,_ / .. ._ '_ ,.

-' - ------- ---- ----- ~k?'-:J1'£-.----- ..-- - -- .
... _ .. -- -- ------- -,._.- .. _-. -- "----1- -- -- --. --.

6 I 7

(). ')

0.)

(;.c;-

--------,16

1 ~_1Q_~~,=3r-) 0.<.,- I

2 __.J L__~Q.l'1 (1 FJ
3 _,,_ LD_(QP..C"r P)
4 _, ~_I __(~L1)~/.F)
5 ,_?,~_, _W,l1:?:F. J

6 .b..L._~Cr_J.E

1 2.'.Q (~...J, 1 F

5 _~_\_f..Q?S.Q E~_
9 lo b ({.Ll3Q.f---., __ _

10 .l·L--'--.0.t~lEI ..
11 . ,.l_~1,LEJ _
12 __<1,L...-folJ..rEl _
13 l~ 3 (CJf.·,c,OF)

~ 14 ~~=-_l-().s~l~r~~- - - .---

I
t:..
-c
\

17 ---------

Seawater
. - . ---------

18 ----------.- --

l\.~ --- ---_. --. -- --'--

Add sufficient seawater to make 5 ml Then add one Salicyl~le fullowed by one cyanuar;)le re;)gCllt p;1ckel contents wilh miJing. i

)
BENCHSllXLS

) )



• •
Sulfide •

Sample description I 1 2 I ) I 4 I 5 6 I 7 8 9 10 11 I 12 13 14

--~l ~J -- ---_____·_I __'f~~~ ----.-

15 16 I 17 I 18 I 19 I 20

-- ---- -- ---1---- ----

11'
---t.
V'
\ \

15 ------------ ----

16 -------- --.
17

() 
.')

o\"

0_)"

0.)
- -- _..-

n.s·
0.::;

_~~~. l~ -~..-_ ~~~_=_~-- - --- -.- - ---
0.';;

O. ':>.". --- - --_._-- ~.'--- ._- --- -- ---~. ---- - -_. "--
0.')

.-.. - -- ... -. _.._- ._-- -- ... --". _.- --- .. - - -- --
O. S-

-- --- --- -------- ----- .------- -- ----- --- --- -- --- --- --- ---- --
0.)

----- -- --- - ----- ----- - - -.----- ---- ----- --._-- - ---.

Add su/ficienl scawatnr 10make 5 ml

OENCII$llXlS



-. --- --- .---- --- -- -- --- -- --1---+--·- -- --... --__

16 I 17 I lB I 19 I 20

I,

15

...- ..._-- .. - ._-

1413121110

--- -.-- .. ---- ----.-- --- --- -- ---..---- -1--- -__

.')
--'- -- ---.._-- ---_. --- -- _.- --- ---- - -- --

.<;;""
._--. ---- -- - ~ --- - - - -._-- --

...._-- .-- --_. ----. ---- -- ._-- -- ----. ---I--.

98

-> ~ ._-- - -- ---' --

-

1 I 2 I J I 4 5 6

S-

""
(,~

~

S-
~

I 2. (01- cAl f)

~ 2 .. ~\G .~ j ~'~-~F)
J ._.__ L._~L.{O~r(J.F)

4 __ ._ 3 .~_ (Q1~(F)

5_ .~1J._ (Cft.30fJ
6 " __~~_} _(QY?~l'F)

7 __ ._ S__1:_(O}5If)
B hi! _to f Y?F)

_9 __ -i·q_ (Q}Jrf)
10 __ 0 I __(QH~ F)
~~ .__~3 (9(,cll f) .
12 lJ~~SQf) _
!? ~L_~_futJ.2fJ
I~ ~~-.LL _JCJ}.!3F)

Sample descriplion I

15 . _
---- ---- .'._- -~- --------------- ------_._~-

16 --- --- ~ .. __._. --- _. --.._. -- ------ ----- ...-_. ----
17 ._- - _.- -- ----_. - ._---- ----_.- ---1--- _

IB

~e~:~~e~~r.D~;aler--- -_-. ll~ ') ~--+-- ---i--~__ .----+--~--_jf--+_-_+_-_t_-------·r_-......~·I---- ---.- ._ ..

1~~~lJr~~ ~once~l~~~ lmg/~) V v I.. \ I -
x mulll'pli~r . .. _. _ I o ~

Final c_0!1~~nl~al!:n (mg/l) kL' , 1-
Add sulfldenl seaNalp,r 10make 5 ml lllell add 0 2 '"' sullu,ic acid reagenl (slir I, followed by 0 2 101 dichromate .eagenl (slir)

)
BENCHSH.XlS

) )



• • •Sulfide

18 I 19 I 2013 14 15 16 I 11 I

.. .-- B( 1--· --.
- -.- .,.- ..._-~~---- - .. _-

10 11 I 129

- ---'- .- __0 •• ----- --_. --- -- •• - -- --_. --f---.

0 .«:

8

.. _ u:~ . . '_. __ . . . _
<J,,,--- ---_. ---.- --'--'- _. _... __..- ._-- ---- -- -_._- ---- -- -- ---

_. ~~.i:' . . _

0·5

6

o v-
(I .~

J I 4 I 52I 1Sample desc,iplion

Descriplion 01analylical group1- ------ ...
I .- ----.-----..-.

I .. t:o (0.,.u F) ~

2 _ .. _~_~__ (Q?~("fF)

J Lo (01.l'lF

4 -. _~ ~~. ~'Q' $"( f
5 .____._~. '_ (0111F

G _. ~'\..J~(,/IJ.F
1 . ~ (} l 0 tJ1F)
8 «, I (O ho ~ )
9·--- ~.C (_Q:~~;F) _

10 _ "1 L (()J~'f _
11 -:r ~ (O~~lf __
12 11_ (D 1l.,!f. _.

'? _'_ \ ~~J..~Qf _.
~ 14 __3 ~~--.lg rY ~'f )

I

--t.
......\

15 ..... _

16

11

"5:,:,,,,m~~,~ _- 4, ~- - -- --
Me_as~~e~ ~n~~nl.r~li~n (mg/I.) f':tJ l:)\ lL~ ',,\ Lv I., ~I.' 'J, ~~ '-\ CD L\ C:::i);;\ Cc..v\
l mUlliplier \ u. I --' -

r;"'I<"'''~"';'~"im''~1 "-" !COI r" I 0" <:0' b, I <:~: CO"

J

.-......._-_..--' -- --',-- -- --=-; r-";: 7---·--- --- ..
... .. -- '- -.. --- ... -- '-'" -- -~~ :JP/ ----

-- - 'j) ,K
<." «>;. dJ " C' ~,~..,~(;~ ;-=~-

<:. -\ <~ ICDlf' <., I~~o~-,:::~:
I

Add sufficicnl sc~walp.r 10m~ke 5 ml 110"" "dd U 2 ",I SlIlIlIIir. "c,d ''''''lC,,1 (sth), followed hy 0 2 ml dichromale re;lyenl (slir)

OENCHSH.XlS



Amphipod Collection Data Sheet

Sold to N'-"\.~wt:",1U '" ~"",,,":t5,-te~"
Aftvt: fvt.·.i,tt J.lMJI ~
5ti.f 'i 'r ...-'.-,..:. e""'7 !Z1>
Nl.-woOvrl- 4q, oR.. q~3~>

Species f\lpo~'1.\''.A.., e{lN'1'~5
Fie'ld Collection Notes

Location VvJ~"j~ ~~~ \;JkJ~ ;E5 {(O~ vA
Data Collected 5/"?5 (qrg

(

Number Collected 40()[) +-
Temperature I ) ·c

pH +<6
Dissolved Oxygen q t.( r;

Salinity .3 0 %,.,
Notes

Holding Conditions

Temperature 11 ~L
Notes

.

Shipping Date 5/l-~(qt .-



•

•

•

Test Number 590-1 Marine Amphipod Test- Rhepoxynius abronius
Randomization Key

NAS CLIENT :

BKR SMPL DESCRIP :REPL:

7 0690F ,MWAS022R11 1

8 , 0690F iMWAS022R11 2 I
63 0690F :MWAS022R11 3 I
25 0690F I MWAS022R1 i 4 ,
28 0690F 'iMWAS022R11 5 :

103 0690F I MWAS022R11 6 I water quality beaker
95 0690F 'MWAS022R11 7 I ay 5 sacrificial beake
90 0690F I MWAS022R11 8 I ay 0 sacrificial beake

100 0691F I MWAS024R1 i 1 I
48 0691F :MWAS024R11 2 :
92 0691F :MWAS024R11 3 I

69 0691F ,MWAS024R11 4 I
86 0691F IMWAS024R11 5 i
rr 0691F IMWAS024R11 6 I water quality beaker
83 0691F MWAS024R11 7 ! ay 5 sacrificial beake
3 0691F 'MWAS024R1 : 8 : ay 0 sacrificial beake

99 0692F .MWAS025R11 1 i
35 0692F iMWAS025R11 2 i
55 0692F IMWAS025R11 3 I
93 0692F iMWAS025R11 4 ;
64 0692F IMWAS025R11 5 I
39 0692F 'MWAS025R11 6 i waler quality beaker
29 0692F ,MWAS025R11 7 : ay 5 sacrificial beake
68 0692F 'MWAS025R1' 8 I ay 0 sacrificial beake
54 0721F ,MWAT040R1 : 1 :

30 0721F I MWAT040R11 2
11 0721F MWAT040R1: 3
18 0721F ;MWAT040R1: 4
37 0721F .MWAT040R1: 5
72 0721F 'MWAT040R1' 6 : water quality beaker
33 0721F : MWAT040R1 7 . ay 5 sacrificial beake
1 0721F MWAT040R1 8 ay 0 sacrificial beake

19 0722F MWAT049R1 1
102 0722F MWAT049R1 2
24 0722F MWAT049R1 3
15 0722F MWAT049R1 4
42 0722F MWAT049R1 5
31 0722F MWAT049R1 6 water quality beaker
81 0722F MWAT049R1 7 ay 5 sacrificial beake
82 0722F MWAT049R1 8 ay 0 sacrificial beake
43 0723F MWAT054R1 1
89 0723F MWAT054R1 2
17 0723F MWAT054R1 3
38 0723F MWAT054R1 4
56 0723F MWAT054R1 5
6 0723F MWAT054R1 6 water quality beaker

111 0723F MWAT054R1 7 ay 5 sacrificial beaka
44 0723F MWAT054R1 8 ay 0 sacrificial beake
51 0727F MWAT039R1 1
96 0727F MWAT039R1 2
34 0727F MWAT039R1 3
76 0727F MWAT039R1 4
56 0727F MWAT039R1 5
50 0727F MWAT039R1 6 water quality beaker
2 0727F MWAT039R1' 7 ay 5 sacrificial beake

101 0727F MWAT039R1 8 . ay 0 sacrificial beake
67 0726F MWAT043R1 1

<.J('
; I

5128198



Test Number 590-1 Marine Amphlpod Test - Rhepoxynius Bbronius
Randomization Key

5128198

NAS CLIENT
BKR' SMPL OESCRIP :REPL;

26 0728F :MWAT043R11 2 I

96 0728F :MWAT043R11 3 ;
71 ! 0728F IMWAT043R11 4 I
45 j 0728F I MWAT043R1 I 5 :
91 I 0728F I MWAT043R11 6 I water Quality beaker
70 0728F IMWAT043R11 7 ! ay 5 sacrificial beake
27 0728F i MWAT043R11 8 I ay 0 sacrificial beake

110 0729F !MWAT048R11 1 ,
36 0729F I MWAT048R11 2 I

40 0729F iMWAT048R1: 3 !
88 0729F IMWAT048R11 4 ;
84 0729F ,MWAT048R1 5 ;
20 0729F IMWAT048R1, 6 I water Quality beaker
104 : 0729F IMWAT048R11 7 i ay 5 sacrificial beake
87 0729F i MWAT048R11 8 . ay 0 sacrificial beake
75 0730F ,MWAT052R11 1
78 0730F :MWAT052R11 2 !

47 0730F IMWAT052R1 i 3
79 0730F I MWAT052R11 4 '
13 0730F ;MWAT052R1! 5 I

66 0730F ;MWAT052R1 i 6 : water Quality beaker
49 0730F ,MWAT052R11 7 ,ay 5 sacrificial beake
41 0730F MWAT052R1' 8 ,ay 0 sacrificial beake
32 0748F control 1,
22 0748F control 2:
62 0748F control 3
97 0748F control 4
59 0748F control 5
105 0748F control 6 water quality beaker
10 0748F
74 0748F

52 REF 1
73 REF /1
109 REF{l
46 RE~ 1

control 7
control 8

REF 1 1
REF 1 2
REF 1 3
REFl 4
REF 1 5
REF 1 6
REF 1 7

, ay 5 sacrificial beake
: ay 0 sacrificial beake

.. .-

water quality beaker
ay 5 sacrificial beake

14 REF 1 REF 1 8 ay 0 sacrificial beake

) \

water quality beaker
ay 5 sacrificial beaxe
av 0 sacnfical beake

water quality beaker
ay 5 sacrificial beake

REF 2 1

REF 2 7
REF 2 8

REF 2 2
REF 2 3
REF 2 4
REF 2 5
REF 2 6

REF 3 1
REF 3 2

80 RE~2

85 REF 2

57 REF 3

112 REi' 2
-94 REF2

23 REi' 3
- 16~.G:-'_==-=-=,----=---------j

65 RE~ 3
-4-~~3

fl()6-R-i;:-F-::J--~=-==----=---------j

21 REF 3

1 .,

".

5 REF 3 REF 3 8 ay 0 sacrificial beake



• • •Tesl Number 590· I Marine Amphipod Tesl ' Rhepoxynlu$ abroniu$ 8/15/98

I

IFilJAL
,INIT IW PPI SURV REBUR MORT

, --- ',/,' Jj
fl. Zl. I

- -.... T A" lr~'4-. -
..-u :",.1- -P.A. - "l..A-/

_.. :;:..--. (

C~Ir."A i-.- ~'-'- ...4 -- -
.. _ -.7 LA 0_=,. :1"'. '11- -. ";1?..... "'-

FINAl
., iw PPT sunv MORT NOaURY PSURV PMORT P-BURY PNoiiuR'y PTEM

e ~ :r
s:

- "'"

TEM;tolal eHeclive mortalily=MORT+NOBURY
INIT=inilial number 01amp.h1po<isl·~ .. ' ·.'f .
SURV;number of surviving amphlpods
REBUR;numbe~ 01surVivingamphipo,fs rebUrying
PSURV;"!osurvival; 100(SURv/iNiT) .. j.- ....
:~~:::~r~~~~:!~~~~~~~~;JP\l! .,~ __ ... _
PNOBURY;%survivors not reburied=lOO(NOBURY/SURV)

:::]::J:=r:r:I:.J~~"

Endpoints Data Entry and Calculations File

I
I

!INIT; initial number I I I
Is uRv ; number survivors
REBUR=number survivors which rebuned

!
MORT; number dead;INIT ·SURV
NOBURY;numbe, SUMvorS not reburied;SURV·REBUR

IFINAL IW PPT;inlersllhal salinity on day '0

I i

NAS CLIENT! !
SMPL DESCRIP !REPL!

I

I
IBKRINDE

20 290 19 '8 1
20 295 17 '7 3
20 260 19 19 1
20 280 19 19 I
20 29 S '9 19 1
20 290
20

069,F MWAS024Rl/ I I
0691F MWAS024R1 2 I
0691F MWAS024RI 3

D691F MWASO?4RI14
0691F MWAS024Rl 5
0691F MWAS024RI 6
0691F MWASoi4RI! 7
Q691F : MWAS024RI 8

20
20
20
20
20

waler quality beaker 20
day S sacrifictal beaker 20
day 0 sacrificial beaker

20
20
20
20
20

.. at~1 qualHy b~~ker 20
day 5 sacrificial beaker 20
day 0 sacrificial beaker

",
"'..'

2.1 6.0
2,e 4.2
5' 5

5.0
7. i

5

2.5 20.0
5.6 10.0
'5 .. 5

0.0 110
00 '-82
-5 .. 5

1.1 8.0
i •. , 4.5
..5 -' 5

....
._~, -- ...

. --;:-:~ ._ ..

97.5
'5.6

5

100.0
00

5

4.0 979
42 2.8

5 . 5

11.0
'8.2
-5

96.0
-4.2

5

.

..9io 7.0 98.9

... '45 ._- 4.5 . -2,4
--: 5-' 5 -."5

0.4
0.5

5

0.2
0.4

5

--- - . - ---
2.2 0.0 89.0
1.6 - 00' 'S.2

555

0.8
0.8

5

3.6 0.4 82.0 18.0
1.1 --.. 'O.B 8.4--84

.- . 5 --_.- 5 --- - 5 .- - 5

19.2
08

5

18.6 14
0.9 0.9.- .. 5 -"'s

17.6
1.6

5.-

28.6
1.1

6

288
0.7

6

27.6 164
'05 1.7

6 5- _.-.-

29 0 19.2 08 0.2 98.0 4.0 98.9
'05 II 1.1 -- '-'0.4 . '5:5- 5.5 25
. 6 5 5 .. --- 5 .-. 5 - 5 ... -'5

-" --_.__ .._.--~._------ - "-'--

Mean
SO
n

n

Mean 26.0
SO 1.2..
n 6

n

Mean
sri"

Mean
SO

20.0
'00

-- i5.0

5.0
150

0.0
0.0
0.0
00
0.0

0.0 0.0
5.6 15.0 Mean

'-0.0 - -00 so"
00 0.0 n

- -.-- 0.0 '10:0 ..

00 10.0
53 10.0
0.0 5.0
00 --0.0

.. '5:0 - 5.0
.__...

1000 00 10.0
;000 ... . 0 0 ;0.0
-81:5 "--125- 30.0

;00:0 0.0 -- ii.o
100.0 0.0 20.0

100.0
94.4

100.0 ..

;00.0
100.0

10.0
100
20.0
300
20.0

20.0 100.0
'0.0 .. iooo' --

15.0 100.0
5.0 1000

15:0 100.0

100
5.0
5.0
0.0_.
0.0

00
10.0
0.0
0.0

.. 1iio

100.0
947

100.0
1000
95.0._- _. _.- .--

900
90.0
SOO
700
80.0

800
100.0
850
950
85.0

900
95.0
9S0

100.0
100.0

4
o
3
1
3

2
2
I
o
I

2
2
6
6
4

o 1000
3 iioo
o -iooo
o ;000
2 900

o
o
2
o
o

o
o
o
o
o

1 2 950 5.0 947 5.3 10.0
o 3 850 15.0 lOOiJ 00 150
o , 950 5.0 tOO.O - - - 0.0 5.0
o 1 950 50 100 0 - - 00 -- 5.0 - -_. -. -

o 1 950 5.0 100.0 .0. 0.0 5.0

o
1
o
o
I

o
I
o-
o
o

2
2
4
6
4

4
o
3
I
3

2
1
I

o
o

o
2
o
o
2

18
18
19
20
19

16
20
17
19
17

181

'8
14

14
16

20
17
20
20
18

18
18

16
14

'6

16
20
17
19
17

18

19
19
20
20

20
16
20
20
18

270
295
270
270
280
295

270
295
300
280
290
280

275
270
270
280
280
i80

295
290
290
290
280
295

20
20
ici
20
iii
20water qualHybeak';,

waler quality beaker

day 5 saClif,cial beaker
day 0 sacllflClal beaker

20
20
io
20
20

water quality beaker 20
day 5 saCliflCial beaker 20
day 0 sacrifICial beaker

0690F MWASOnR I 1
0690F MWAS022R1 2
0690F MWAS022R I 3
0690F MWASD22RI 4
0690F MWASQ22RI 5
0690F MWAS022R, 6
0690F MWAS022RI 7
0690F MWAS022RI 8

0692F IMWAS025R1 I I
069?F MWAS025R1 2,
0692F MWAS025R1 3
0692F MWASD25R1 4
0692F MWAS02SRI 5
0692F MWAS025R I 6
0692F MWAS025R I 7
0692F MWASo2SRI 8
0721F MWAT040RI 1
0721F MWAT040RI 2
0721F MWAT040RI 3
0721F MWAT040RI 4
o72ii: MWAT040RI 5
0121F MWAT040RI 6
0721F MWAT040RI 7
0721F MWAT040RI 8
0722F MWAT049Rl I
0122F MWAT049Rl 2
0722F MWAT049R, 3
0722F MWAT049RI 4
0122F MWAT049ii i 5
0122i: MWAT049RI 6

7

8
63
25
28
103
95
90

54
30
II

18
37
72
33
I

99
35
55
93
64
39
29
68

19
102
24
15
42
31

100
48
92
69

I
· 86

77
83

I 3

9
10
11
12
13
14

15
is
17
18
19
20
21
22
23
24

I
2
3
4

5
6
7
8

25
26
27
28
29
30
31
32
33
34

35
J6
37
J6



Test Number 590·1 Marine Amphlpod Test • Rhepo.yn/us abron/us 6/151911

BKR I NAS

1

CLIENT I FINAL FINAL
INOE SMPL OESCRIP IREPL INiT iWPPT SURV REBUR MORT NOBUR TEM PSURV PMORT PBURY PNOBURY PTEM iWPPT SURV MORT NoiiURY PS-URV PMORT PBURY PNoiiURY PTEM

39 81

I
0722F MWAT049Rl 7 I day 5 sacrificial beaker 20 I I - -_.

40 82 0722F MWAT049Rl 8 !day 0 sacrificial beaker

41 43 i 0723F MWAT054Rll 1 20 280 18 17 2 1 3 900 10.0 94.4 5.6 15.0,
iso i5.0 Mean 285

- -._-.- ----
9.0

'.
42 89 i 0723F MWAT054Rl 2 20 270 17 17 3 0 3 850 100.0 00 18.2 1.8 0.4 91.0 978 2.2 11.0
43 17 I 0723F MWAT054Rl 3 20 290 19 18 1 1 2 95.0 5.0 94.7 5.3 100 SO 1.2 0.8 0.8 0.5 - 4.2 4.2 -i.o io 4.2

MWAT054RI, 5.0
..

00 '50 5
.- -5 S -- 5 _.

44 38 0723F 4 20 300 19 19 1 0 1 950 100.0 n 6 5 5 5 5
MWAT054RI! ioiio

-

0.0 10.0
" ..- .. _- . - --

45 58 0723F 5 20 27 5 18 18 2 0 2 900 10.0
0723F

. .. . . _.. - --_.- ... .. - . _. --
46 6 MWAT054Rl i 6 .. ater quality beaker 20 295

0723F IdJy 5 sacflflcial beaker
_. - .- . .- - . - -_.... _-_ . ---- .- -- --.- ._-- - - .. - - ._- "'-. -'-

47 111 MWAT054Rl 7 20

1
.-. - "-- - . ---. -- . --.-

48 44 0723F MWAT054RI. 8 ,day 0 sawflCial beaker

49 51 0727F MWAT039Rli 1 20' 28 O' 19 19' 1 0 1 950 50 1000 0.0 5.0
285 1

5.6 150 Mean
. _- - -- --.- ----_. .. _.-

22 -. .-
50 98 0727F MWAT039RI 2 20 18 17 2 1 3 900 10.0 94.4 28.3 18.8 1.2 04 94.0 60 97.11 80
51 34 0727F MWAT039Rl 3 20 285

1
19 19 1 0 1 950 5.0 100.0 0.0 S.O SO 0.8 0.4

..
0.4 OS -22 2.2 3.0 io 4:5

so -5 "5 -5 - -
5 -- 552 76 0727F MWAT039Rl 4 20 28 S 19 19 1 0 1 950 5.0 1000 0.0 n 6 ~ 5 5

:::1 95.0 5.0 9:47 ----- --
-10:0 - . __._-- .... - ._-- ._-- ----- ---- -.---- ._--, -_ ...-

53 56 0727F MWAT039Rl 5 20 19 18 1 1 2 5.3_.- - - -- .._._-- _.. ---- _._--- . _.- ._- ----- _.._- . -- - . - .. - - ._-
54 50 0727F MWAT039RI 6 waler quality beaker 20 ._- ... _-- .-. - ... - -_ .. -- - _._-- _. .. _._. .."_.- ----

MWATOj9RI
--- -_.- - -- . ._.. .. - . - -_.-

55 2 0727F 7 day 5 saCllf'cial beaker 20 -- _. ---' - - .. -- - - -- . - -- .- - --_. - _.-
56 0727F MWAT039Rl

_. - .... .- ._.
101 8 day 0 sac,iflcial beaker

57 67 0728F MWAT043Rl 1 20 270 19 19 1 0 1 95.0 5.0 100.0 0.0 5.0- - -_ ..
00 100

. --- . -. - ---- --_. - - ..-
ciii58 26 0728F MWAT043RI 2 20 295 18 18 2 0 2 900 10.0 1000 Mean 28.1 19.0 1.0 0.0 95.0 5.0 1000 5.0

MWAT043RI 0.0 ioo.o
- -

0.0
--

-0.0 50-- 0.9 1.0
.-

00 50
.-

SO 00 ii.o 5.059 96 0728F 3 20 280 20 20 0 0 0 1000 10
MWAT043Rl 10.0

-_.-
ioo

-_ .. -6 5
-- -- .-.- -- _. is _..

-5 's '5, 60 71 0728F 4 20 285 18 18 2 0 2 900 100.0 0.0 n 5 5 5
- 100:0

- _.-.
'0.0

--- - - - --. - -~-- - .. - . -81 45 0728F MWAT043Rl 5 20 275 20 20 0 0 0 1000 0.0 0.0

I
072Bi: MWATii4jRl

.. -_._.- ._...__..- ..- - -- .- · --- -- ._.- -- -_. ....- -- .- --, 82 91 6 waler quality beaker 20 280
.- _._- --_. ---- _. ....- --- ---- ---_ .. -

MWAT043Rl
- --. ---- --- --- - _. .. -- . - ----. - ._~

63 70 0728F 7 day 5 sacrificial beaker 20 ---- - --_.- .---- - ._-. -- ._- - ----- - . - -_. _.._.
64 27 0720i: MWAT043Rl day 0 sacrificial beaker

-- ._. ._- . --_.-
8

65 110 0729F MWAT048Rl 1 20 270 16 16 4 0 4 800 20.0 100.0 0.0 20.0
0729F MWATO~BRI 1000

-- .. -- - 5.0 . --5.0 ---- ---- . --- _. - -- --'-- ._---- -- 2.3
--_.

66 38 2 20 295 20 19 0 1 1 0.0 95.0 Mean 28.3 18.0 2.0 0.4 900 10.0 97.11 12.0
67 0129F MWATO~8Ri

- -----.io - -S.O '-50 - 19
_. -_._-- .- -ii .. 'il~-~:?40 3 20 300 19 19 I 0 1 950 5.0 100.0 1.5 .. 1.9 0.5 9.4 9.4

0729F MWAT040RI 270 15
- -

Biio
... -_.- -----63 -25.0

.. _.. ..- ----5 --5 -.' -S 's -568 88 4 20 16 4 1 5 20.0 93.8 n 6 5 5 5
-'000 -S.O

.- . .- ..
69 84 0729F MWAT048Rl 5 20 270 19 19 1 0 1 95.0 5.0 0.0

_..- ..
0729F MWAT04BRI

.._._--_.- . _.._-- ------ _. - _. -- .... - --- -- .__ .. '-- .. ._- -_._-.
70 20 6 waler quality beaker 20 295 _.- --- --- -- _. .- -_.- -- .. ._- --- ._._- - ---

0729F MWAT048RI
-_.- -- - -_.

71 104 7 day 5 sacrificial beaker 20 - -. - . -- ..... - · -- .- _.. .- - .. - -_.- ...-
MWAT048Rl day 0 sacrifICial beaker

._. _. ..
72 87 0729F 8

73 75 0730F MWAT052Rl I 20 270 18 18 2 0 2 90.0 10.0 100.0 0.0 10.0 .- -
100.0 '9S:0

- -
SO - S.O Mean -- - - ._..- ._--- .. -- - - - - ---- ..

41
-- -

74 78 0730F MWAT052Rl 2 20 270 20 19 0 1 1 0.0 27.8 18.8 1.2 08 94.0 80 95.9 10.0
850 150

----
DO '150 50'- 1.0 ;j 1.3 '0.8 -8:5 6.5 -4.2 42 -i575 47 0730F MWAT052Rl 3 20 270 17 17 3 0 3 100.0

0730F MwAT052Rl 94.7 5.3 io.o
-

6 5
..

- 5 - is is78 79 4 20 280 19 18 1 1 2 95.0 50 n 5 5 5 5
77 13 0730F MWAT052Rl 5 20 295 20 18 0 2 2 1000 0.0 90.0 10.0 io.o

66 07:lOi: MWAT052Rl
- - - ._.- --- ._._. --- .- ... -- --- ... - -- .- _.._- - - _._- _. --. .. _-

--~- - .. - _. . -- --78 6 water quaJiIy beaker 20 280 .. - ..---- -_ ..-_ . ._--- · _... . _ .. _. .._- .. 1-._- --_. -_.- --_.
07j(ji: MWATOS2Rl

_._- - --- --- - --'- -_. -
79 49 7 day 5 sacnficlal beaker 20 ..._---- . - _.- .. - _... --- -- - .. - - --~

_._._- . -
0730F MWAT052Rl 8 . -- ..- --- .. -_.ilO 41 day 0 sacrificial beaker

81 32 0748F control 1 20 295 19 19 1 0 1 95.0 SO 100.0 0.0 5.0

S2 0748i: iooo
- -_..

·0.0
--- - - _. -_. _... _-- _.- - -_ ..

lio
_.- -

22 control 2 20 290 20 20 0 0 0 1000 0.0 0.0 Mean 28.2 19.8 0.2 0.0 99.0 1.0 100.0 r.o
62 07~8F 00 iOOo 0.0 so - - --0.4 --'0:4 - 22 --H -'lio 00 -2.283 control 3 20 270 20 20 0 0 0 100 0 0.0 1.1 0.0
97 0-748F

_.
0.0 1000

-_.
0.0 -- 0.0 - _._. ---

6 --S ...- 5 ----5 ._. -S ----5 -- - 5 _. --
S '-564 control 4 20 275 20 20 0 0 0 1000 n

0148i: control 0 ioo.o - -
- 100.0

. -_.-
'-' 0.0 --- ---- - .- -_. _. ~.--- - -

85 59 5 20 270 20 20 0 0 0.0 0.0 ..- ._- -- --~_.-86 i05 corirOi B
.. . ---- --_.- -.-.- .. - ----- -_._-- ._-_.. -- --. - _.

0748F waTerquaJiIy beaker 20 290 --_.- -.-- -_. _.. -_._- ---- -_. ._- ._- ---- -- '-'-
0748i: 7 20

-- _.. - - -. -.
87 10 control d~y ~ ~cri~ia1 btl~k~r .- --- ---- ----_.- --_. --- _.._-- ---- --- ---- ---- _.-
S8 74 0748;: coniilii

...-._- - .- .- . ...-.
S day 0 sacrificial beaker

.r
(,

,) ) )



•Test Number 590·1 •Marine Amphlpod lesl . Rhef'Oxynius ebronius •6115198

! NAS I CLIENT ,
IFiNAL

I
FINAL

INDE BKR I DESCRIP :REPLi INIT IW PPT SURV REBUR MORT NOBUR
_. -_. ._. ..- . .- --_.- --- --

ivipPT SURV MORT t-iOBURY PSURV fii.40RT PBURV PNOaURY PTE'"SMPL, lEM PSURV PMORT PBURY PNOBURY PTEM

89 j 52 0749F I MWRC206R '! I 20 280, 16 16 2 a 2 900 10.0 100.0 00 10.0
I

290i 53 Mean 10
,.

90 73 0749F MWRC206Rli 2 I 20 19 16 1 1 2 95 a 50 94.7 10.0 28.6 19.0 0.4 95.0 50 97.9 2.1 7.0
0749F 95.0 so 0.1

,

i5 i8 "2.791 109 MWRC208RI· 3 I 20
260\

20 19 a 1 1 1000 00 50 5.0 0.9 0.7 0.5 3.5 2.8
MWRC208Rl ' ';000

._-- .. - - 5 - S92 46 OH9F 4 20 275 19 19 1 0 I 950 5.0 00 5.0 n 6 5 5 5 5 5 5
93 107 .0749F MWRC206Rl ! 5 20 295. 19 19 a 1 95.0 50 1000 00 50

._-"
1

94 0749F MWRC206RII wale, quality beaker 295!
-- - -- - .

12 6 20 - _. -- ..
95 60 I0749F MWRC206Rl 7 day 5 sacrificial beaker 20

1

,

I I .- - - _. . , , -
96 14 0749F MWRC206RI, 6 day 0 sac,iflcial beaker

97 112 0750F MWRC209Rli I 20 290 20 20 0 0 a 1000 0.0 100.0 00 00 -- -
96 94 0750F MWRCZ09RI 2 20 210 20 20 0 a a 1000 0.0 100.0 00 0.0 Mean 263 19.4 0.6 02 97.0 3.0 99.0 1.0 4.0
99 0750F MWRC209Rl 3 280 a 95.0

_.--
50 5.0 SO- - -4:5 -22 2.2 4260 20 20 19 1 1 100.0 00 1.2 0.9 0.9 0.4 4.5

100 65 0750F MWRC209Rl 4 20 27 a 19 19 1 0 1 95.0 5.0 1000 00 5.0 n 6 5 - ·5 5 5 5 5 5 - 5
MWRC209RI 5 295 100.0

.. - _..

101 9 0750F 20 18 16 2 0 2 900 100 00 100
MWRC209Rl 295

"- . .. . - _....
102 61 0750F 6 wale, Quality beaker 20

MWRC209Rl
... _.. ..--- -- ... - -. - - -- .- .. -- -- -- ..- -.. .. --_.- -

103 53 0750F 7 day 5 sac,ir",lal beaker 20
--- --- ---- _. .0 __ .- ._- - --- . -- . __ . ._---.--- --- .. .. --

104 108 0750F MWRC209RI 6 dJy 0 sacrificial bca"'er

105 23 0751F MWRC210Rl 1 20 260 19 19 1 0 1 950 50 100.0 00 50---- ioo ---- ._._- -- -. i.2
----_.. ------ .. -- ._- -_ .

106 16 0751F MWRC210RI 2 20 260 18 16 2 0 2 90.0 10.0 1000 00 Mean 26.7 186 0.2 94.0 6.0 990 1.0 7.0
0751F MWRC210RI

- -_.- -- 50 SO- 0:8
-_._- -2.2 2.2

..
'07 65 3 20 280 20 19 0 I 1 1000 0.0 950 50 0.8 08 0.4 42 4.2 2.7

MWRC210RI -;000
-~----

5.0 - 6 .. - -' -- ---- 5 .- .- s .. 5 ·5 - - 5106 4 0751F 4 20 295 19 19 1 0 1 950 5.0 00 n 5 5 5
109 0751F MWRC210Rl 5 290 16 2 a 2 90.0 100 ';00:0- 0.0

-

10.0
._-- .. _- .. - -._-~- --- _.__.. . ..

106 20 16
MWRC210R,

-- . - ._". ----- ---_. ... - - . .. --. - . ---- -- - ... .---- -- . ~--. .. - - ....
110 21 0751F 6 wale, qualrty beaker 20 295 -- ._._- --- ----- - - --_. .. -- -- .. . --- ._--- --_.- .._- - . - --- ...
III 57 0751F MWRC210RI 7 Iday 5 sJCtif,cial beaker 20 ,-
ii2 5 0751F MWRCilORI e day a sacrificial beaker

. - --_._- ---- ------..- -_.. ---- - --- _..... - ._._.- - .. _-- . - ... _..__ ._. ---



Test number 590-1 Marine Amphipod Test - Rhepoxynius

Emergence Data
6/30/98

INAS :CLIENT i iTOTAL ~

INDEX BKR 'SMPL ,DESCRIP :REPL DAY iEMERG ;EMERG ;
I

1 7 0690F MWAS022R1 1 1 J 2
1 7 0690F ; MWAS022R1 . 1 ; 2 I 1, ,

!

1 7 0690F ! MWAS022R1 ' 1 I 3 0: ,7T:+ " 17':.I

1 , 7 ; 0690F I MWAS022R1 I 1 I 4 21 : AUA /. -fT;" __,
.... n

1 7 0690F I MWAS022R1 ; 1 I 5 01 , / a
1 7 0690F : MWAS022R1 ! 1 , 6 0: I I/Aa~72"; ,

1 7 0690F J MWAS022R1 : 1 7 I 1; ,I
1 7 0690F : MWAS022R1 : 1 8 I 0 1 --JL~ 'r» - J1{..//( ~ ~/I

1 7 0690F ' MWAS022R1 1 i 9 , 0:
1 7 0690F , MWAS022R1 1 I 10 ! 2' 8 I

2 8 0690F ' MWAS022R1 . 2 1 i 0: !

2 8 0690F ' MWAS022R1 : 2 2 O·
2 8 0690F , MWAS022R1 ! 2 3 i 0: I

2 8 0690F ; MWAS022R1 2 4 , 0:
I

2 8 0690F ' MWAS022R1 2 5 i 0, :

2 8 0690F ; MWAS022R1 2 6 I 01

2 8 0690F : MWAS022R1 2 7 I 1 i

2 8 0690F i MWAS022R1 , 2 ! 8 r 2' I

2 8 0690F MWAS022R1 . 2 9 i Oi
2 8 0690F . MWAS022R1 ; 2 10 ! 11 4 I

3 63 0690F MWAS022R1 : 3 ! 1 ; 0:
3 63 0690F 1MWAS022R1 3 2 , 0'
3 63 0690F MWAS022R1 3 3 1
3 63 0690F MWAS022R1 3 4 , 0
3 63 0690F ' MWAS022R1 3 5 0
3 63 0690F MWAS022R1 3 6 I 0'
3 63 0690F MWAS022R1 3 7 0,

3 63 0690F MWAS022R1 3 8 , 0
3 63 0690F MWAS022R1 3 9 0,

3 63 0690F MWAS022R1 3 10 2 3
4 25 0690F MWAS022R1 4 1 1
4 25 0690F MWAS022R1 4 2 0,

4 25 0690F MWAS022R1 4 3 0
4 25 0690F MWAS022R1 4 4 0
4 25 0690F MWAS022R1 4 5 0
4 25 0690F MWAS022R1 4 6 0-_._-
4 25 0690F MWAS022R1 4 7 0
4 25 0690F MWAS022R1 4 8 1
4 25 0690F MWAS022R1 4 9 0
4 25 0690F MWAS022R1 4 10 0 2
5 28 0690F MWAS022R1 5 1 0
5 28 0690F MWAS022R1 5 2 0
5 28 0690F MWAS022R1 5 3 0 Mean 3.6-----
5 28 0690F MWAS022R1 5 4 0 SD 2.7

I- -------
5 28 0690F MWAS022R1 5 5 0 'n 5
~ 28 0690F MWAS022R1 5 6 0
~ 28 0690F MWAS022R1 5 7 0

""1-.:., - ---

,~.



NAS ,CLIENT , ;TOTAL ,
INDEX BKR SMPL 'DESCRIP ,REPL:DAYIEMERG'EMERG

5 28 0690F MWAS022R1· 5 8 , 0, I

5 28 0690F ' MWAS022R1 • 5 9 I 01 I!

5 28 0690F ' MWAS022R1 • 5 10 i 1: 1: i,

9 100 OS91F : MWAS024R1 ' 1 1 01 ,
; ,

9 100 0691F : MWAS024R1 : 1 2 I 0: ; I

9 100 OS91F : MWAS024R1 ' 1 3 0: I !

9 100 ' OS91F i MWAS024R1 ' 1 4 0, I ~

9 . 100 ' OS91F : MWAS024R1 : 1 5 I 0:

9 100 OS91F MWAS024R1 1 S
,

0:;

9 100 OS91F : MWAS024R1 : 1 7 i 0: : I,

9 100 OS91F : MWAS024R1 . 1 8 I 1, i,

9 100 OS91F i MWAS024R1 ' 1 9 i 0 I

9 100 OS91F ' MWAS024R1 ' 1 10 I 2' 3 I
i

10 48 OS91F MWAS024R1 2 1 i 0: :

10 48 OS91F . MWAS024R1 , 2 2 I 0, ,
i

10 48 OS91F MWAS024R1 . 2 3 ; I,
10 48 OS91F MWAS024R1 . 2 4

,
l'i i

10 48 OS91F : MWAS024R1 I 2 5 ! 1~ I

10 48 OS91F MWAS024R1, 2 , S I 1
10 48 OS91F ' MWAS024R1 : 2 7 : 2'
10 48 OS91F , MWAS024R1 , 2 8 ! 3
10 48 OS91F : MWAS024R1 2 9 2 ,
10 48 OS91F . MWAS024R1 2 10 , 2 12

11 92 0691F MWAS024R1 3 1 , 0
11 92 0691F MWAS024R1 3 2 , 0'
11 92 OS91F MWAS024R1 3 3 1 i
11 92 0691F MWAS024R1 3 4 2
11 92 OS91F MWAS024R1 3 5 0
11 92 0691F MWAS024R1 3 6 0
11 92 0691F MWAS024R1 3 7 5
11 92 0691F MWAS024R1 3 8 0
11 92 OS91F MWAS024R1 3 9 4
11 92 0691F MWAS024R1 3 10 1 13

12 69 0691F MWAS024R1 4 1 0
12 S9 0691F MWAS024R1 4 2 0
12 69 0691F MWAS024R1 4 3 0

-
12 69 0691F MWAS024R1 4 4 0

--
12 69 0691F MWAS024R1 4 5 0

f--
12 69 0691F MWAS024R1 4 6 0

f---

12 69 OS91F MWAS024R1 4 7 0
12 69 OS91F MWAS024R1 4 8 0

--
12 69 0691F MWAS024R1 4 9 2

f-
12 69 0691F MWAS024R1 4 10 2 4

13 86 0691F MWAS024R1 5 1 0
13 86 0691F MWAS024R1 5 2 0

-
13 86 0691F MWAS024R1 5 3 0 Mean 7.2

f---- ._ •

13 86 0691F MWAS024R1 5 4 0 SO 4.9

•

•

•

Test number 590-1

~." \..', .. - .',

Marine Amphipod rest ~Rh~poxynius

Emergence Data;' .

./

-- .;:.. ---

6/30/98



Test number 590·1 Marine Amphipod Test - Rhepoxynius

Emergence Data
6/30/98

NAS iCLlENT I !TOTAL i i

INDEX BKR SMPL 'DESCRIP 'REPL I DAY IEMERG iEMERG, I

13 86 0691F · MWAS024R1 5 5 : 0: ,n 5
13 86 0691F ' MWAS024R1 5 6 I 01 :

13 86 0691F ; MWAS024R1 5 I 7 ! 2~ II

13 86 ; 0691F • MWAS024R1 ' 5 I 8 I 2! I II

13 86 0691F I MWAS024R1 • 5 ! 9 I O! I I
!

13 86 0691F I MWAS024R1 . 5 10 i 01 41 i

17 99 0692F ' MWAS025R1 : 1 I 1 I 01
17 99 : 0692F • MWAS025R1 . 1 ! 2 I 01 I

,

17 99 0692F MWAS025R1 1 3 I 0 1 I

17 99 0692F · MWAS025R1' 1 4 i 1: I
17 99 0692F • MWAS025R1 1 5 I 0: !

1

17 99 0692F · MWAS025R1 . 1 6 I 01 !

17 99 0692F · MWAS025R1 . 1 7
,

2' i, I

17 99 0692F : MWAS025R1 1 8 I 01 1,

17 99 0692F • MWAS025R1 I 1 I 9 I 0, I i

17 99 0692F ; MWAS025R1 1 10 11 4:

18 35 0692F • MWAS025R1 2 1 0 I

18 35 0692F · MWAS025R1 . 2 2 I 0: I
I

18 35 0692F I MWAS025R1 2 3 i 0,

18 35 0692F · MWAS025R1 2 4 I 0:I

18 35 0692F · MWAS025R1 2 5 i 0:
18 35 0692F MWAS025R1 2 6 01
18 35 0692F MWAS025R1 2 7 0
18 35 0692F MWAS025R1 2 8 0
18 35 0692F MWAS025R1 2 9 0
18 35 0692F MWAS025R1 2 10 O· 0
19 55 0692F MWAS025R1 3 1 0
19 55 0692F MWAS025R1 3 2 1
19 55 0692F MWAS025R1 3 3 0
19 55 0692F MWAS025R1 3 4 0
19 55 0692F MWAS025R1 3 5 1
19 55 0692F MWAS025R1 3 6 4- -
19 55 0692F MWAS025R1 3 7 4

19 55 0692F MWAS025R1 3 8 1-
19 55 0692F MWAS025R1 3 9 0
19 55 0692F MWAS025R1 3 10 0 11

20 93 0692F MWASO~5R1 4 1 0
20 93 0692F MWAS025R1 4 2 0--- -._--_._-- --
20 93 0692F MWAS025R1 4 3 0
20 93 0692F MWAS025R1 4 4 0
20 93 0692F MWAS025R1 4 5 0
20 93 0692F MWAS025R1 4 6 0------- --
20 93 0692F MWAS025R1 4 7 2

.. ---- - -------~--- - -
20 93 0692F MWAS025R1 4 8 2_.- ----------_.-
20 93 0692F MWAS025R1 4 9 2
20 93 0692F MWAS025R1 4 10 3 9
21 64 0692F MWAS025R1 5 1 0

- s{._-



, ••.1"'

Marine Arnphipod Test - Rhepoxynius
i .:r.:.(;;·l

Emergence Data -

•
Test number 590-1

NAS ;CLlENT
INDEX BKR -SMPL DESCRIP 'REPL

! iTOTAL '
DAY I EMERG 'EMERG

6/30/98

21 64 0692F, MWAS025R1 5 2 1
21 64 0692F MWAS025R1 5 3; 1: [Mean I 5.6
21 64 0692F: MWAS025R1, 5
21 i 64 0692F I MWAS025R1 5
21 64 0692F! MWAS025R1 _ 5

I 4: 01

! 5! Oi
6 i 0

:SD I 4.4
in I 5

!,

21 64 0692F' MWAS025R1: 5 7 0:
21 64 0692F. MWAS025R1' 5
21 ; 64 0692F. MWAS025R1 - 5

, B 1!
9 1, I

21 64 0692F MWAS025R1 5 10 : 0 4,

25 54 0721F MWAT040R1 1 1 0
25 54 0721F' MWAT040R1 1 2 ~ 0,

25 54 0721F MWAT040R1 1
25 54 0721F MWAT040R1 1
25 54 0721 F MWAT040R1 1

3 i 1
4 I O!

5: o
i

25 54 0721 F MWAT040R1 1 6 1 0 1

25 54 0721 F MWAT040R1 1 7 0:
25 54 0721 F MWAT040R1 1 8 0'
25 54 0721 F MWAT040R1 1 9 I 0:

•
25 54 0721 F MWAT040R1 1

26 30 0721 F MWAT040R1 2
26 30 0721F MWAT040R1 2
26 30 0721 F MWAT040R1 2
26 30 0721 F MWAT040R1 2
26 30 0721 F MWAT040R1 2

1 I 0
2 0:
3 0,

4 1

5 0

3

26 30 0721 F MWAT040R1 2
26 30 0721 F MWAT040R1 2 7 0
26 30 0721F MWAT040R1 2
26 30 0721 F MWAT040R1 2

8 0
9 1

26 30 0721 F MWAT040R1 2 10 0 2

5

4 1

1 0
2 0
3 0

5 0
6 0
7 1
8 1
9 1
10 1

27 11 0721F MWAT040R1 3
27 11 0721F MWAT040R1 3
27 11 0721 F MWAT=0=--4:-::0-=R--,-1--.::3-------::c------------i

--------
27 11 0721;: MWAT040R1 3

---------- _. - --
27 11 0721F MWAT040R1 3

f--.----- ---- -------,,-----.:..--------.j
27 11 0721 F MWAT040R1 3

-- ------,------=---------,
27 11 0721 F MWAT040R1 3

f------ --- .--------,----:..--------~----_____J
27 11 0721F MWAT040R1 3----_. -_. -- ---------=~--=---~-~--_:.....-_------I

27 11 0721 F MWAT040R1 3
-2-7 --1-'---072i"F--MWATO'-,4...:...0-R-1---:-3-----------.:...------- 1

1 0
2 0
3 0
4 0
5 0
6 0
710
8 1

--- ('1---
I

I

28 18 0721 F MWAT040R1 4
-------- --=-:c---------=------------.j

28 18 0721 F MWAT040R1 4-------- ---- --
28 18 0721 F MWAT040R1 4

.- --"-- -.-- ...-. ---- - ------------=--------------l
28 18 0721 F MWAT040R1 4

28 18 0721 F MWAT040R1 4
-- "28 --1-8-- 07-2, F MWA-=T:-::.0-4-0c--:R~1--4--------.:.---------1

"28---1-8--0-7-2-1-F--M-W-A:-::T=0=--'-4-0R=--1---,-4-----=-----=----------.j
f-28-18~-----=-O=72=--1:-::F:c--::M--:-:W~A-=T-=-04-0c--:R~1--4--------.:.--------l•



Test number 590-1 Marine Amphipod Test - Rhepoxynius

Emergence Data
6/30/98

NAS CLIENT i ~TOTAL :
INDEX BKR SMPL 'DESCRIP 'REPL DAY !EMERG :EMERG: ,

28 18 0721F · MWAT040R1 4 9 0' ,

28 18 0721F · MWAT040R1 4 10 0, 1

29 37 0721F ' MWAT040R1 5 1 ! 0'
,

29 37 0721F i MWAT040R1 • 5 2 I 0, , I

29
, 37 0721F : MWAT040R1 : 5 , 3 I O! IMean

,
2.8I

29 37 0721F I MWAT040R1 . 5 , 4 O! ISO I 1.5
29 37 0721F 1MWAT040R1 : 5

,
5 I O! in I 5

29 37 0721F ; MWAT040R1 . 5 : 6 01 I I,
29 37 0721F · MWAT040R1 . 5 7 ! 01 ;

29 37 0721F : MWAT040R1 5 8 ; 0; ,

29 37 0721F ' MWAT040R1 5 9 ,
2'

29 37 0721F MWAT040R1 5 10 : l' 3:

33 19 0722F MWAT049R1. 1 1 i 01 ;

33 19 0722F ' MWAT049R1 1 2 I 01 i I1
33 19 0722F i MWAT049R1 1 3 I Oi , ,

,

33 19 ; 0722F MWAT049R1 1 4 01 ,
:

33 19 0722F · MWAT049R1 1 5 I 1: , I

33 19 0722F : MWAT049R1, 1 : 6 O! , I

33 19 0722F MWAT049R1 1 7 11
33 19 0722F , MWAT049R1 1 8 Oi
33 19 0722F MWAT049R1 1 9

,
01I

33 19 0722F MWAT049R1 1 10 : 2: 4 I

34 102 0722F MWAT049R1 2 1 1
34 102 0722F MWAT049R1 2 2 , 0
34 102 0722F MWAT049R1 2 3 : 0: ,

34 102 0722F MWAT049R1 2 4 0
34 102 0722F MWAT049R1 2 5 0,

34 102 0722F MWAT049R1 2 6 0
34 102 0722F MWAT049R1 2 7 0
34 102 0722F MWAT049R1 2 8 0-_.-
34 102 0722F MWAT049R1 2 9 0
34 102 0722F MWAT049R1 2 10 0 1

35 24 Q722F MWAT049R1 3 1 0
35 24 0722F MWAT049R1 3 2 0
35 24 0722F MWAT049R1 3 3 0_._-_._-- ..-----
35 24 0722F MWAT049R1 3 4 0
35 24 0722F MWAT049R1 3 5 0_._-----_.. - .. --_.
35 24 0722F MWAT049R1 3 6 0
-35-~ -'Oi22F--MWAT049R1 3 7 0

35 24 0722F MWAT049R1 3 8 0
35 24 0722F MWAT049R1 3 9 0

f-----.--
0722F MWAT049R1 3 10 0 035 24

36 15 0722F MWAT049R1 4 1 0-_.- - .----- -- _._. -----_.
36 15 0722F MWAT049R1 4 2 0- ----- -------
36 15 0722F MWAT049R1 4 3 0

- -----
36 15 0722F MWAT049R1 4 4 0

... ----_.~..-. -_.
36 15 0722F MWAT049R1 4 5 0

/r: .--- ") ~~--



NAS ,CLIENT
,

,TOTAL: I

INDEX BKR SMPL ,DESCRIP 'REPL' DAY: EMERG EMERG

36 15 0722F MWAT049R1 4 6 0
36 15 0722F : MWAT049R1 ' 4 7 I 01 I

36 15 0722F : MWAT049R1 ' 4 ; 8 I 0 : i!

36 ; 15 ; 0722F i MWAT049R1 : 4 t 9 I 01 I I
36 15 0722F I MWAT049R1 ! 4 ! 10 I 01 0: I

I

37 42 0722F • MWAT049R1 : 5 i 1 I 0: I

37 42 0722F ' MWAT049R1 5 ; 2 I 0: I

37 42 0722F MWAT049R1 5 3 I 0: 'Mean ! 1.2
37 42 0722F ' MWAT049R1 5 4 0 SO I 1.6
37 42 0722F ' MWAT049R1 5 5 0 'n i 5
37 42 0722F MWAT049R1 ' 5 6 0,

37 42 0722F MWAT049R1 5 7 0' I

37 42 0722F MWAT049R1, 5 8 0:
t

37 42 0722F MWAT049R1 5 9 0,

37 42 0722F ' MWAT049R1 5 10 1 1 I

41 43 0723F MWAT054R1 1 I 1 1
41 43 0723F MWAT054R1 ' 1 : 2 0
41 43 0723F ! MWAT054R1 ' 1 ! 3 ! 01 !;

41 43 0723F ' MWAT054R1' 1 4 I O! I

41 43 0723F ' MWAT054R1 1 5 I 0;
41 43 0723F MWAT054R1 : 1 6 0:
41 43 0723F MWAT054R1 1 7 0'
41 43 0723F MWAT054R1 1 8 0,
41 43 0723F MWAT054R1 1 9 1
41 43 0723F MWAT054R1 1 10 1 3
42 89 0723F MWAT054R1 2 1 0
42 89 0723F MWAT054R1 2 2 0
42 89 0723F MWAT054R1 2 3 0
42 89 0723F MWAT054R1 2 4 0
42 89 0723F MWAT054R1 2 5 0
42 89 0723F MWAT054R1 2 6 0
42 89 0723F MWAT054R1 2 7 0
42 89 0723F MWAT054R1 2 8 3
42 89 0723F MWAT054R1 2 9 0
42 89 0723F MWAT054R1 2 10 0 3
43 17 0723F MWAT054R1 3 1 0

f- 43 17 0723F MWAT054R1 3 2 0
43 17 0723F MWAT054R1 3 3 0
43 17 0723F MWAT054R1 3 4 0
43 17 0723F MWAT054R1 3 5 0
43 17 0723F MWAT054R1 3 6 0

.. _ .. ---
43 17 0723F MWAT054R1 3 7 0

. --- -~ ..--
43 17 0723F MWAT054R1 3 8 1
43 17 0723F MWAT054R1 3 9 2

-
43 17 0723F MWAT054R1 3 10 1 4
44 38 0723F MWAT054R1 4 1 0

- -
44 38 0723F MWAT054R1 4 2 0

•

•

•

Test number 590·1 Marine Amphipod Test - Rhepoxynius
'\ ..l' f ~ -: ". ~ .

Emergence 'Data
6/30/98



Test number 590-1 Marine Amphipod Test - Rhepoxynius

Emergence Data
6/30/98

:NAS 'CLIENT I ITOTAL , ;

INDEX BKR SMPL :DESCRIP ·REPL. DAY IEMERG ;EMERG

44 38 0723F · MWAT054R1 4 3 A· ,
.

44 38 0723F ; MWAT054R1 . 4 I 4 01 ,, , ,

44 38 0723F i MWAT054R1 : 4
,

5 0: I

i I :

44 38 0723F I MWAT054R1 ' 4 1 6 I 01 : i
44 38 0723F 1MWAT054R1 i 4 i 7 01

,
I

44 38 I 0723F I MWAT054R1 ' 4 I 8 01 1 I

44 38 0723F : MWAT054R1 ' 4 I 9 11 I I

44 38 0723F MWAT054R1, 4 10 1i 2' ,

45 58 0723F · MWAT054R1 5 1 : 0:
45 58 0723F , MWAT054R1 . 5 2 I 1;
45 58 0723F MWAT054R1 5 3 i 1i IMean 3.6
45 58 0723F I MWAT054R1 , 5 4 01 ISD 1.5
45 58 0723F · MWAT054R1 ' 5 5 1 ! 'n I 5
45 58 0723F MWAT054R1 5 6 0:
45 58 0723F MWAT054R1 ' 5 7 I l'
45 58 0723F ' MWAT054R1 5 8 1:
45 58 0723F ' MWAT054R1 . 5 9 I 01 ,
45 58 0723F MWAT054R1 5 ; 10 I 1: 6'

49 51 0727F MWAT039R1 1 1 i 0:
49 51 0727F MWAT039R1 1 2 1 Oi1

49 51 0727F : MWAT039R1 . 1 3 I 0 1

49 51 0727F MWAT039R1 1 4 ! 0:
49 51 0727F MWAT039R1 1 5 A'
49 51 0727F MWAT039R1 1 6 , O!
49 51 0727F MWAT039R1 1 7 1,
49 51 0727F MWAT039R1 1 8 0
49 51 0727F MWAT039R1 1 9 1
49 51 0727F MWAT039R1 1 10 1. 3

50 98 0727F MWAT039R1 2 1 0
50 98 0727F MWAT039R1 2 2 0
50 98 0727F MWAT039R1 2 3 0

f---
MWAT039R1 250 98 0727F 4 0

--
50 98 0727F MWAT039R1 2 5 0--_._-----
50 98 0727F MWAT039R1 2 6 0
50 98 0727F MWAT039R1 2 7 0
50 98 0727F MWAT039R1 2 8 0
50 98 0727F MWAT039R1 2 9 2
50 98 0727F MWAT039R1 2 10 1 3

51 34 0727F MWAT039R1 3 1 0--------
51 34 0727F MWAT039R1 3 2 1

---------
51 34 0727F MWAT039R1 3 3 0
----- - ----
51 34 0727F MWAT039R1 3 4 0

._-- -- --_.------- - ---
51 34 0727F MWAT039R1 3 5 1--_.. _----. ----- --
51 34 0727F MWAT039R1 3 6 2
51 34 0727F MWAT039R1 3 7 0
51 34 0727F MWAT039R1 3 8 0

f----- -- ---------
MWAT039R151 34 0727F 3 9 0

-- {j --



.NAS CLIENT I iTOTAL :

INDEX:BKR SMPL DESCRIP REPL DAY !EMERG ;EMERG·

51 34 0727F MWAT039R1 3 10 2 6 ;

52 76 0727F MWAT039R1, 4 1 i 0,
,

, ;

52 76 0727F ; MWAT039R1 : 4 2
,

Oi I !I I I

52 : 76 , 0727F ~ MWAT039R1 I 4 i 3 I 1! I I
52 76 ! 0727F ! MWAT039R1 ! 4 I 4 I 01 ! I, I

52 76 0727F ' MWAT039R1 ; 4 i 5 I Oi I I
52 76 0727F . MWAT039R1 4 6 i 1: , i

52 76 0727F MWAT039R1 4 7 ! 0:
52 76 0727F MWAT039R1 . 4 8

,
0 I

I

52 76 0727F ' MWAT039R1 4 9
,

0: I, I

52 76 0727F MWAT039R1. 4 10 I 1: 3 j
53 56 0727F MWAT039R1 5 1 I 1 I

I

53 56 0727F MWAT039R1 : 5 I 2 ! 0' I
53 56 0727F MWAT039R1· 5 , 3 I O' .Mean I 3.6
53 56 0727F MWAT039R1, 5 4 : 1 :SD , 1.3
53 56 0727F MWAT039R1 . 5 5 I 0: :n ! 5
53 56 0727F : MWAT039R1 . 5 6 I 0 II

53 56 0727F I MWAT039R1 • 5 7 I 0: I
I

I
53 56 0727F ' MWAT039R1 ' 5 8 i 1, : !
53 56 0727F : MWAT039R1 : 5 9 ! 0 f

53 56 0727F ; MWAT039R1 5 10 ! 0 3 i

57 67 0728F MWAT043R1 1 1 I 0 I

57 67 0728F MWAT043R1 . 1 2 0, I i
57 67 0728F MWAT043R1 1 3 0,
57 67 0728F MWAT043R1 1 4 O'
57 67 0728F MWAT043R1 1 5 0'

-
57 67 0728F MWAT043R1 1 6 0
57 67 0728F MWAT043R1 1 7 0 ;

57 67 0728F MWAT043R1 1 8 0
57 67 0728F MWAT043R1 1 9 0
57 67 0728F MWAT043R1 1 10 0 0
58 26 0728F MWAT043R1 2 1 1
58 26 0728F MWAT043R1 2 2 0
58 26 0728F MWAT043R1 2 3 0

1--
58 26 0728F MWAT043R1 2 4 0
58 26 0728F MWAT043R1 2 5 0-
58 26 0728F MWAT043R1 2 6 0-
58 26 0728F MWAT043R1 2 7 1
58 26 0728F MWAT043R1 2 8 0-
58 26 0728F MWAT043R1 2 9 0------
58 26 0728F MWAT043R1 2 10 0 2
59 96 0728F MWAT043R1 3 1 0- -_.. __ ..-
59 96 0728F MWAT043R1 3 2 0
-.... ---
59 96 0728F MWAT043R1 3 3 0
~' 96 0728F MWAT043R1 3 4 0

59 96 0728F MWAT043R1 3 5 , 0
59 96 0728F MWAT043R1 3 6 0

•

•

•

Test number 590-1 Marine Amphipod Test- R-'Jepoxynius
'4.... 1· ~ ',

Emergence Data

- (..) ---

6/30/98



Test number 590-1 Marine Amphipod Test - Rhepoxynius

Emergence Data
6/30/98

NAS ICLIENT I iTOTAL
INDEX BKR SMPL :DESCRIP IREPL, DAY: EMERG iEMERG

59 96 072BF I MWAT043R1: 3 7, 11
59 96 0728F: MWAT043R1 i 3 8! 01
59 96 0728F I MWAT043R1 i 3 I 9! 0:
59 96 0728F I MWAT043R1; 3 , 10 j 31

60 71 0728F i MWAT043R1 I 4 , 1 I 01
60 71 0728F: MWAT043R1 i 4 : 2 I Oi

I
i

60 71 0728F i MWAT043R1 i 4 : 3 I 01
60 71 0728F, MWAT043R1 4 4: 2 1

60 71 0728F MWAT043R1 4 5 I 0:
60 71 0728F, MWAT043R1, 4 6 j 0
60 71 0728F: MWAT043R1, 4 : 7 I 01
60 71 0728F: MWAT043R1: 4 8 J 0'
60 71 0728F, MWAT043R1 i 4 ! 9! 01
60 71 0728F MWAT043R1: 4 10! 0: 2
61 45 0728F, MWAT043R1; 5 1 I 0:
61 45 0728F, MWAT043R1' 5 2 I 0:
61 45 0728F, MWAT043R1 5; 3 I 0, 'Mean ' 1.6
61 45 0728F i MWAT043R1 54! 0:
61 45 0728F, MWAT043R1' 5 i 5: 0'

SO 1.7
n 5

61 45 0728F MWAT043R1: 5 6: 0'
61 45 0728F; MWAT043R1, 5 7, 01
61 45 0728F MWAT043R1' 5 8 I 0
61 45 0728F MWAT043R1 5 9 I 0 1

61 45 0728F MWAT043R1 5 10 0 o
65 110 0729F MWAT048R1 1 1, 0'
65 110 0729F MWAT048R1 1 2 0
65 110 0729F MWAT048R1 1 3 0
65 110 0729F MWAT048R1 1 4 0
65 110 0729F MWAT048R1 1 5 0
65 110 0729F MWAT048R1 1 6 0
65 110 0729F MWAT048R1 1 7 0
65 110 0729F MWAT048R1 1 8 1
65 110 0729F MWAT048R1 1 9 0
65 110 0729F MWAT048R1 1 10 2
66 36 0729F MWAT048R1 2 1 0
66 36 0729F MWAT048R1 2 2 0

3

o

-c-.=-::=-:------:=-----:;:------:::--------- - -

66 36 0729F MWAT048R1 2 3 0
66 36 0729F MWAT048R1 2 4 0
66 36 0729F MWAT048R1 2 5 0
66 36 0729F MWAT048R1 2 6 0
66 36 0729F MWAT048R1 2 7 0
~-- -36--0729F MWAT048R1 2 8-----:0=----------1

-- .-- _. --- -- --- -------
66 36 0729F MWAT048R1 2 9 0

-- 66--36- -0729F MWAT048R1 2 10 0

67 40 0729F MWAT048R1 3 1 0
67 40 0729F MWAT048R1 3 2 0
67 40 0729F MWAT048R1 3 3 0

-- C°l..--"'"-

-, -



NAS ;CLlENT I iTOTAL :, , ,

INDEX'BKRSMPL !DESCRIP !REPL. DAY :EMERG :EMERG ;

67 40 0729F I MWAT048R1 : 3 4 0,

67 40 0729F : MWAT04BR11 3 5 I 0; II

67 40 0729F : MWAT04BR1 i 3 6 0, I
67 40 0729F I MWAT04BR1 I 3 I 7 i 0, I I
67 40 0729F I MWAT04BR1 ! 3

,
8 I 01 I I! I

67 40 0729F I MWAT04BR1 I 3 9 I Oi I I
67 40 0729F : MWAT04BR1 : 3 10 ! 0; 0' I
68 88 0729F · MWAT048R1 4 1 O. I, I

68 88 0729F MWAT048R1 4 2 : 0 :

68 88 0729F : MWAT048R1 , 4 3 O. ;
I

68 88 0729F : MWAT048R1 . 4 , 4 , 01 I
I

68 88 0729F i MWAT048R1 ; 4 I 5 i O! I
68 88 0729F ' MWAT048R1 I 4 ! 6 I 0; I I,

68 88 0729F MWAT04BR1 : 4 7 I 0; i
68 88 0729F MWAT048R1 ! 4 8 I 0' ; ,

I

68 88 0729F : MWAT048R1 i 4 9 I 0' I
68 88 0729F MWAT048R1, 4 10 0: 0 :
69 84 0729F MWAT048R1 i 5 1 , 01 II I

69 84 0729F : MWAT048R1 I 5 I 2 I 01 !
69 84 0729F · MWAT048R1 5 ; 3 I 1: 'Mean ! 3.4;

69 84 0729F MWAT048R1 5 I 4 I 0, ISD I 6.1
69 84 0729F MWAT048R1 . 5 5 ; 0' n I 5
69 84 0729F · MWAT048R1 5 6 2
69 84 0729F MWAT048R1 5 7 4 ,
69 84 0729F MWAT048R1 5 8 2
69 84 0729F MWAT048R1 5 9 2
69 84 0729F MWAT048R1 5 10 3 14

73 75 0730F MWAT052R1 1 1 0
73 75 0730F MWAT052R1 1 2 0
73 75 0730F MWAT052R1 1 3 1
73 75 0730F MWAT052R1 1 4 1
73 75 0730F MWAT052R1 1 5 0

~3 75 0730F MWAT052R1 1 6 0
73 75 0730F MWAT052R1 1 7 1
73 75 0730F MWAT052R1 1 8 0
73 75 0730F MWAT052R1 1 9 0
73 75 0730F MWAT052R1 1 10 1 4
74 78 0730F MWAT052R1 2 1 0
74 78 0730F MWAT052Rl 2 2 0
74 78 0730F MWAT052R1 2 3 0
74 78 0730F MWAT052R1 2 4 0..
74 78 0730F MWAT052R1 2 5 0

I- .- .. -.---- ..
74 78 0730F MWAT052R1 2 6 0--_ ... _-
74 78 0730F MWAT052R1 2 7 0
74 78 0730F MWAT052R1 2 8 0
74 78 0730F MWAT052R1 2 9 0

~4 78 0730F MWAT052R1 2 10 2 2

•

•

•

Test number 590-1 Marine Amphipod Test ~R"fJPoxynius
, » :
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Test number 590-1 Marine Amphipod Test- Rhepoxynius
Emergence Data

6/30/98

:NAS ICLIENT , ,
I ITOTAL : I

INDEX BKR SMPL DESCRIP :REPL' DAY !EMERG iEMERG·

75 47 0730F MWAT052R1. 3 1 1, :

75 47 0730F i MWAT052R1 i 3 : 2 1, I

75 47 I 0730F ! MWAT052R1 i 3 i 3 0; i

75 47 ; 0730F I MWAT052R1 I 3 I 4 0/ i I
75 47 ! 0730F I MWAT052R1 ! 3 i 5 01 !
75 47 0730F I MWAT052R11 3 I 6 a! ,

:
75 47 0730F ! MWAT052R1 i 3 I 7 at I

I

75 47 0730F : MWAT052R1 i 3 i 8 a! i ,

75 47 0730F • MWAT052R1 : 3 ,
9 0; , i

;

75 47 0730F : MWAT052R1 : 3 ! 10 I 4: 6 I
76 79 0730F I MWAT052R1 I 4 1 1 0: !
76 79 0730F I MWAT052R1 I 4 I 2 01 I

76 79
,

0730F I MWAT052R11 4 I 3 01, i

76 79 0730F : MWAT052R1 ; 4 I 4 Ot,

76 79 0730F i MWAT052R1 ' 4 I 5 I 01 I! I
76 79 0730F · MWAT052R1 : 4 6 I 01 !I

76 79 0730F i MWAT052R1 4 7 I 0'
76 79 0730F · MWAT052R1 ; 4 8 01 i
76 79 0730F I MWAT.o52R1 : 4 i 9 2: i
76 79 0730F : MWAT052R1 ; 4 I 10 I 2: 4:I

77 13 0730F MWAT052R1· 5 1 ! 0:
77 13 0730F MWAT052R1, 5 2 ! 2 !

77 13 0730F MWAT052R1 5 3 I 1 :Mean 4.4I

77 13 0730F MWAT052R1 5 4 : 0, SO 1.7
77 13 0730F MWAT052R1 5 5 I 1· :n 5,

77 13 0730F MWAT052R1 5 6 0:
77 13 0730F MWAT052R1 5 7 i 0
77 13 0730F MWAT052R1 5 8 0
77 13 0730F MWAT052R1 5 9 0
77 13 0730F MWAT052R1 5 10 2 6
81 32 0748F control 1 1 1
81 32 0748F control 1 2 0------
81 32 0748F control 1 3 0
81 32 0748F control 1 4 2
81 32 0748F control 1 5 0
81 32 0748F control 1 6 0
81 32 0748F control 1 7 2
81 32 0748F control 1 8 2-
81 32 0748F control 1 9 2

r---
0748F 1081 32 control 1 2 11

82 22 0748F control 2 1 a
"82'2i 0748F control 2 2 0
~--2i Q748F control 2 3 a-------

82 22 Q748F control 2 4 1
82 22 Q748F control 2 5 , 1 ,

82 22 0748F control 2 6
,

2
82 22 Q748F control 2 7 1 rr>;



NAS :CLIENT , I iTOTAL
INDEX BKR SMPL ;DESCRIP iREPL: DAY IEMERG ,EMERG' ~

82 22 0748F control i 2 8 I 1: ii I

82 22 0748F control 2 I 9 1! !
I

82 22 0748F control 2 I 10 I 11 8: I
83 62 0748F I control 3 1 I 01 i I
83 62 0748F

,
control 3 2 O! i

83 62 0748F control 3 3 O!
,

83 62 0748F control 3 4 0:

83 62 0748F control 3 5 0:

83 62 0748F control 3 6 I 0;

83 62 0748F control 3 I 7 I 0:

83 62 0748F I control 3 , 8 0'
,

,

83 62 0748F control 3 I 9 0'
, !,

83 62 0748F control 3 10 0' 0: i

84 97 0748F I control 4 i 1 0: i
84 97 0748F control 4 : 2 0: i
84 97 0748F control 4

,
3 01 I

84 97 0748F control 4 4 11
,

84 97 0748F control I 4 I 5 11:
84 97 0748F control I 4 I 6 I 0 1 I
84 97 0748F control i 4 I 7 I 2' I

84 97 0748F control I 4 ! 8 2: II

84 97 0748F control I 4 9 1: i
84 97 0748F control 4 10 2' 9

,,

85 59 0748F control 5 1 0:

85 59 0748F control 5 2 , 0:
85 59 0748F control 5 3 I 0' :Mean 6.4
85 59 0748F control 5 4 : 1 SO 4.4
85 59 0748F control 5 5 0 n 5
85 59 0748F control 5 6 0
85 59 0748F control 5 7 1
85 59 0748F control 5 8 0
85 59 0748F control 5 9 1
85 59 0748F control 5 10 1 4

89 52 0749F MWRC208R1 1 1 0
89 52 0749F MWRC208R1 1 2 0
89 52 0749F MWRC208R1 1 3 2
89 52 0749F MWRC208R1 1 4 2
89 52 0749F MWRC208R1 1 5 0-----
89 52 0749F MWRC208R1 1 6 0------
89 52 0749F MWRC208R1 1 7 0
89 52 0749F MWRC208R1 1 8 2

.,

89 52 0749F MWRC208R1 1 9 0
89 52 0749F MWRC208R1 1 10 1 7
90 73 0749F MWRC208R1 2 1 0
90 73 0749F MWRC208R1 2 2 0,

90 73 0749F MWRC208R1 2 3 1
90 73 0749F MWRC208R1 2 4 1

•

•

•
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Test number590-1 MarineAmphipod Test - Rhepoxynius

Emergence Data
6/30/98

'NAS !CLIENT I !TOTAL I i
INDEX BKR SMPL ,DESCRIP ~REPL. DAY !EMERG iEMERG !

90 73 0749F . MWRC20BR1 i 2 5 0,
0 I

90 73 0749F : MWRC208R1 i 2 : 6 01 i
0

I

90 73 0749F I MWRC20BR11 2 I 7 2: ; i
90 73 0749F I MWRC208R11 2 I 8 0 1 I I
90 73 0749F i MWRC20BR1 i 2 I 9 1i ! I

!

90 73 0749F : MWRC208R1: 2 10 11 6: i
91 109 0749F MWRC208R1' 3 1 ; O~ !
91 109, 0749F I MWRC208R1 i 3 2 ! 01 !

91 109 0749F : MWRC208R1; 3 3 i 0; : :

91 109. 0749F : MWRC208R1 • 3 : 4 1 0: I
;

91 109 0749F I MWRC208R1' 3 5 i 0\ I
91 109 0749F I MWRC20BR1 i 3 ~ 6 j Oi I,
91 109 0749F MWRC208R1 : 3 : 7 a I
91 109 0749F MWRC208R1, 3 8 0'
91 109 0749F i MWRC208R1 1 3 9 I 01 I

91 109 0749F I MWRC208R1: 3 10 I a! 0, I
I

92 46 0749F I MWRC208R1! 4 1 I 0; I

92 46 0749F I MWRC208R1 I A 2 ! 01 ~

92 46 0749F i MWRC208R1: 4 3 I 01
,

92 46 0749F : MWRC208R1 : 4 4 0: I, !

92 46 0749F ! MWRC208R1 , 4 5 I 01 !

92 46 0749F MWRC208R1 4 6 01 !
:

92 46 0749F MWRC208R1' 4 7 01
92 46 0749F MWRC208R1 4 8 I 01 ,

92 46 0749F , MWRC208R1 4 9 0 1

92 46 0749F MWRC208R1 4 10 0 0

93 107 0749F MWRC208R1 5 1 0
93 107 0749F MWRC208R1 5 2 0
93 107 0749F MWRC208R1 5 3 0 Mean 3
93 107 0749F MWRC208R1 5 4 0 SO 3.3
93 107 0749F MWRC208R1 5 5 0 n 5
93 107 0749F MWRC208R1 5 6 0
93 107 0749F MWRC208R1 5 7 0
93 107 0749F MWRC208R1 5 8 1
93 107 0749F MWRC208R1 5 9 0
93 107 0749F MWRC208R1 5 10 1 2

97 112 0750F MWRC209R1 1 1 0
97 112 0750F MWRC209R1 1 2 0-- 0750F MWRC209R1 3 297 112 1
97 112 0750F MWRC209R1 1 4 0_.

MWRC209R197 112 0750F 1 5 0
97 112 07S0F MWRC209R1 1 6 0
97 112 0750F MWRC209R1 1 7 O'

g7-1-1207'SOF MWRC209R1 1 8 0
97 112 0750F MWRC209R1 1 9 0
97 112 0750F MWRC209R1 1 10 0 2

98 94 07S0F MWRC209R1 2 1 0

- (~., --

..---.....



iNAS iCLIENT I , iTOTAL '
INDEX BKR ;SMPL :DESCRIP :REPL DAY IEMERG ;EMERG

98 94 0750F ; MWRC209R1 . 2 2 , 0:

98 94 0750F : MWRC209R1 I 2 : 3 i 11

98 94 : 0750F : MWRC209R1 i 2 ! 4 1 1[ ,

98 94 j 0750F I MWRC209R11 2 I 5 I Oi !

98 94 ; 0750F I MWRC209R1 I 2 I 6 i 01 1

98 94 , 0750F I MWRC209R1 : 2 i 7 i Oi
98 94 0750F I MWRC209R1 i 2 8 Oi
98 94 0750F I MWRC209R1 i 2 9 i 1:

,
i

98 94 0750F I MWRC209R1 2 10 0, 3 !
99 80 0750F I MWRC209R1 ; 3 1 0; ,

1 i

99 80 0750F : MWRC209R1 j 3 2 I 0: I ;
;

99 80 0750F i MWRC209R1 ' 3 3 1
Oi , I

99 80 0750F MWRC209R1 ! 3 4 01 I i

99 80 0750F ! MWRC209R1, 3 5 , 0 1 i

99 80 0750F ! MWRC209R1 i 3 6 i Oi I

99 80 0750F iMWRC209R1 ; 3 7 I Oi I I
I

99 80 0750F i MWRC209R1 , 3 8 1 0 1 ,

99 80 0750F i MWRC209R1 : 3 I 9 i 01 I

99 80 0750F ' MWRC209R1 ' 3 10 ; 01 0: :
I

100 85 0750F ' MWRC209R1 1 4 1 0'
100 85 0750F MWRC209R1 i 4 2 I 01I

100 85 0750F MWRC209R1 ' 4 3 O!
100 85 0750F MWRC209R1 4 4 1:
100 85 0750F MWRC209R1 4 5 0,

100 85 0750F MWRC209R1 4 6 0:
100 85 0750F MWRC209R1 4 7 0'
100 85 0750F MWRC209R1 4 8 0
100 85 0750F MWRC209R1 4 9 0
100 85 0750F MWRC209R1 4 10 2 3
101 9 0750F MWRC209R1 5 1 0
101 9 0750F MWRC209R1 5 2 0
101 9 0750F MWRC209R1 5 3 0 'Mean 1,8
101 9 0750F MWRC209R1 5 4 1 SO 1.3
101 9 0750F MWRC209R1 5 5 0 n 5
101 9 0750F MWRC209R1 5 6 0
101 9 0750F MWRC209R1 5 7 0
101 9 0750F MWRC209R1 5 8 0---
101 9 0750F MWRC209R1 5 9 0---_._--,-
101 9 0750F MWRC209R1 5 10 0 1

105 23 0751F MWRC210R1 1 1 0
.. _-----

105 23 0751F MWRC210R1 1 2 0,._-_.
105 23 0751F MWRC210R1 1 3 0
105 23 0751F MWRC210R1 1 4 0
105 23 0751F MWRC210R1 1 5 1
105 23 0751F MWRC210R1 1 6 I 0,

105 23 0751F MWRC210R1 1 7 0
105 23 0751F MWRC210R1 1 8 0

•

•

•
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Test number590-1 MarineAmphipod Test - Rhepoxynius
Emergence Data

6/30/98

INAS .CLIENT i I I ITOTAL , i

INDEX BKR 'SMPL 'DESCRIP iREPL'DAY:EMERGiEMERG

105 23 0751F ; MWRC210R1: 1 9 ; 0 ,
105 23 0751F ' MWRC210R1 , 1 : 10 01 1,

I

106 16 0751F r MWRC210R1 i 2 I 1 I Oi ; I
106 16 0751F : MWRC210R1 i 2 i 2 01 I I!

106 16 0751F ! MWRC210R11 2 ! 3 1! : I
106 16 0751F I MWRC210R1 i 2

, 4 11 j I,

106 16 0751F MWRC210R1 : 2 5 I 01 ; I!

106 16 0751F MWRC210R1 : 2 , 6 I 1: i ,

106 16 0751F MWRC210R1 : 2 7 I 2! I

106 16 0751F . MWRC210R1 i 2 , 8 1 31 i I

106 16 0751F : MWRC210R1 I 2
,

9 21 I i
106 16 0751F MWRC210R1 : 2 I 10 I 31 13: i

I

107 65 0751F MWRC210R1, 3 1 I 01
,

I I I
107 65 0751F MWRC210R1 3 2 i 0:
107 65 0751F MWRC210R1 ' 3 , 3 i 0 1 : I

107 65 0751F MWRC210R1, 3 , 4 01 i

107 65 0751F MWRC210R1, 3 5 0'
,

, , ,

107 65 I 0751F : MWRC210R1 i 3 I 6 01 ! I

107 65 0751F MWRC210R11 3 i 7 01 I
,

107 65 0751F MWRC210R1 ' 3 8 , 1! ,

107 65 0751F MWRC210R1 . 3 , 9 ! O! i

107 65 0751F MWRC210R1 . 3 10 0' 1

108 4 0751F MWRC210R1 4 1 0:
108 4 0751F MWRC210R1 4 2 0
108 4 0751F MWRC210R1 4 3 , 0;

108 4 0751F MWRC210R1 4 4 1
108 4 0751F MWRC210R1 4 5 1
108 4 0751F MWRC210R1 4 6 0
108 4 0751F MWRC210R1 4 7 0
108 4 0751F MWRC210R1 4 8 1
108 4 0751F MWRC210R1 4 9 1
108 4 0751F MWRC210R1 4 10 0 4

109 106 0751F MWRC210R1 5 1 0
109 106 0751F MWRC210R1 5 2 0
109 106 0751F MWRC210R1 5 3 0 Mean 4

109 106 0751F MWRC210R1 5 4 0 SD 5.2
109 106 0751F MWRC210R1 5 5 0 n 5
109 106 0751F MWRC210R1 5 6 0
109 106 0751F MWRC210R1 5 7 0- -
109 106 0751F MWRC210R1 5 8 0
109 106 0751F MWRC210R1 5 9 0-

0751F MWRC210R1 5 10109 106 1 1

-?? --



•

•

•

Test No. 590-1 MarineAmphipod TlIlIt· Rhepoxynius abtDnius
Water QualityDIIl8(~ "."'ater)

NAS CLIENT i
BKR SMPL OESCRIP : REPLI DAY I TEMP' 00 ' SAL : pH : S : NIiJ

4 0751F MWRC210Rl 4 01 15.5: 8.0 28.0: 7.81

8 0723F MWAT054R1 8 : 01 15.01 8.0' 27.0: 7.81 <0.01 I 0.7

7 0690F MWAS022R1 : 1 01 15.41 8.0: 28.0: 7.8!

8 0690F MWAS022Rl. 2 01 15.41 8.0: 28.0: 7.9: ,

9 0750F MWRC209Rl 5 01 15.31 8.0: 28.01 8.0:

11 0721F · MWAT04OR1 1 3 : 01 15.4; 8.11 28.01 8.0: I

12 0749F · MWRC208R1 1 8 1 01 15.41 8.11 29.01 7.91 <0.011 2.1

13 0730F MWAT052Rl i 5 I 01 15.51 8.11 28.01 7.71 1

15 0722F MWAT049Rl I 4 1 01 15.41 8.0 1 28.01 7.91 ,

16 0751F MWRC210Rl . 2 I 01 15.51 8.01 28.51 8.01 i
17 0723F MWAT054Rl . 3 1 01 15.41 8.01 28.5! 7.91 :
18 0721F MWAT040Rl . 4 01 15.41 8.0~ 28.01 8.01 !
19 0722F MWAT049Rl ' 1 : 01 15.51 8.1 : 28.01 7.91

20 0729F MWAT048Rl 6 01 15.41 8.01 27.0: 8.0! <0.011 0.8

21 0751F MWRC210Rl 8 01 15.51 8.01 28.01 8.01 <0.01. 2.0

22 0748F control 2 I 01 15.5, 8.11 28.01 7.9:

23 0751F MWRC210Rl : 1 ! 01 15.81 8.1 : 27.01 7.7: ,
24 0722F MWAT049Rl I 3 01 15.51 7.91 27.01 8.01 I
25 0690F · MWAS022Rl , 4 1 01 15.61 8.01 28.01 7.91 1

26 0728F MWAT043Rl, 2 01 15.51 8.01 28.01 8.01 I

28 0690F MWAS022Rl : 5 O! 15.61 8.11 26.01 8.01 I
30 0721F MWAT04OR1, 2 , 01 15.61 8.1 : 28.01 8.01 :
31 0722F MWAT049Rl· 6 01 15.61 8.1 I 28.01 8.01 <0.01! 0.5
32 0748F control 1 ! 01 15.61 8.1 : 28.01 8.01
34 0727F MWAT039Rl, 3 ; 01 15.71 8.0: 27.01 7.9: :
35 0692F MWAS025Rl, 2 I 01 15.51 8.11 27.0: 8.0:
36 0729F MWAT048Rl i 2

,
01 15.41 8.11 29.01 8.01 ,

37 0721F MWAT040Rll 5 01 15.5; 8.1 : 27.01 8.01
38 0723F MWAT054Rl 1 4 1 01 15.51 8.01 28.01 8.01 i

39 0692F MWAS025Rl, 6 I 01 15.6i 8.01 28.01 7.9
'

<0.01 I 1.2
40 0729F MWAT048Rl i 3 01 15.61 8.11 28.0i 7.91 :

42 0722F MWAT049Rl : 5 01 15.61 8.01 27.01 8.0:
43 0723F MWAT054Rl 1 01 15.7 8.01 28.01 8.0,
45 0728F MWAT043Rl . 5 01 15.7: 8.0' 28.51 7.8 I
48 0749F MWRC208Rl 4 01 15.7: 8.0. 28.01 7.9'
47 0730F MWAT052Rl 3 01 15.8: 7.8: 28.0: 7.91
48 0691F MWAS024Rl 2 01 15.T 7.9' 28.01 7.9·
50 0727F MWAT039Rl 6 0' 15.51 8.0: 27.5' 8.0' <0.01 1.3
51 0727F MWAT039Rl 1 01 . 15.51 8.0 28.01 81
52 0749F MWRC208Rl 1 0: 15.6 8.1 28.01 8.1
54 0721F MWAT040Rl 1 0: 15.6 8.1 29.0 8.0
55 0692F MWAS025Rl 3 0' 15.7 8.1 29.0 8.0:
56 0727F MWAT039Rl 5 0: 15.6 1 8.0 28.0. 8.0:
58 0723F MWAT054Rl 5 0 15.6' 8.0 28.0· 80
59 0748F control 5 O· 15.5. 8.0 28.0' 8.0
61 0750F MWRC209Rl 6 a 157 8.1 280 8.0 <0.01 2.3
62 0748F COntrol 3 O' 15.5 80 28.5 8.0·
63 0690F MWAS022Rl 3 0 15.5 8.1 27.5 80
64 0692F MWAS025Rl 5 0 157 81 280 8.0
65 0751F MWRC210Rl 3 a 155 8.0 27.0 81
66 0730F MWAT052Rl 6 0 15.5 8.0 27.0 81 <0.01 14
67 0728F MWAT043Rl 1 a 15.7 8.1 27.0 8.0
69 0691F MWAS024Rl 4 0 156 8.2 280 8.0
71 0728F MWAT043R1 4 0 155 8.1 28.0 8.0
72 0721F MWAT040Rl 6 a 155 8.1 290 8.0 <0 01 10
73 0749F MWRC208Rl 2 0 15.7 7.6 280 7.9
75 0730F MWAT052Rl 1 0 15.3 80 28.0 8 I
76 0727F MWAT039Rl 4 0 15.6 7.2 280 77
77 0691F MWAS024Rl 6 0' 154 8.0 28.0 8.1· <0.01 14
78 0730F MWAT052Rl 2 0 15.6 8.1 27.0 7.9
79 0730F MWAT052Rl 4 0 15.5 8.1 27.0 81
80 0750F MWRC209Rl 3 a 154 8.1 28.0 82
64 0729F MWAT048Rl 5 0 154: 8.2 27.0 8.0
85 0750F MWRC209Rl 4 O· 15.6 8.2 28.0 8.1
86 0691F MWAS024Rl 5 a 15.6 8.0 28.0 79·
88 0729F MWAT048Rl 4 O' 15.6 78 270 80:
89 0723F MWAT054Rl 2 O' 154. 8.0 28.0 8.0
91 0728F MWAT043Rl 6 O' 15.7 7.2 28.0 7.9: <0.01 1.0

-(,.l/-



Test No. 590-1 Marine Amphipod Test· RheporyniUs abronius
Water Quality Data (Overlying Water)

6130198

NAS CUENT
BKR SMPL DESCRIP REPL: DAY I TEMP DO SAL ' pH, S NH3
92 0691F MWAS024Rl 3 0: 15.5 7.9 28.0, 8.0:
93 0692F MWAS02SR1 4 15.3. 8.1 28.0: 8.1 ,
94 0750F MWRC209Rl 2 O! 15.6, 7.8, 29.01 8.1 :
96 0728F MWAT043R1' 3 01 15.5 8.0: 28.01 8.1: 1

97 0748F .control 4 01 15.7: 8.1 ! 28.01 8.01 I

98 0727F MWAT039R1' 2 j 01 15.5; 8.01 28.01 8.0: ,
99 0692F MWAS02SR1 1 1 I 01 15.4: 8.01 28.01 8.11 I

100 Ci691F MWAS024Rl 1 01 15.8' 7.31 28.01 7.91 •
102' 0722F MWAT049Rl' 2 ; 01 15.7: 7.6\ 28.01 7.81 '
103 0690F MWAS022Rl' 6 01 15.8, 7.81 28.0: 8.01 <0.01 j 0.6
105 0748F control
106 07S1F MWRC210Rl,
107 0749F MWRC208Rl

6
5
5

01
01
01

15.7'
15.8:
15.7'

8.01 <0.01:
'8.01

0.3

109 0749F MWRC208Rl 3 0: 15.8: 8.0, 28.0' 8.1
110 0729F MWAT048Rl' 01 15.6! 7.8: 28.0: 8.0'
112 0750F MWRC209R1: 01 15.8: 7.8: 29.0: 8.01
6 0723F MWAT054Rl 6 : lS.2: 8.01 28.01 7.3;
12 0749F MWRC208Rl, 6 ! 1[ 1S.01 8.01 28.01 7.71
20 0729F MWAT048R1' 6 1 1I 1S.01 8.01 28.01 7.81
21 0751F MWRC210R1: 6 i 1 I 14.91 8.1 i 28.01 7.81
31 0722F MWAT049Rl 6 1I 28.01 7.81
39 0692F MWAS025Rl 6 l' 14.8' 28.01 7.91
50 0727F MWAT039Rl 6 , 1 I 14.9' 8.0, 28.01 7.9,
61 0750F MWRC209Rl 6 1I 1S.0 8.1' 28.0' 7.9\
66 0730F MWAT052Rl 6 11 14.8 8.1 : 28.0' 8.0:
72 0721F MWAT040Rl 6 1 i 14.8' 8.01 28.01
n 0691F MWAS024Rl 6 11 14.8 8.01 28.51 8.11
91 0728F MWAT043Rl 6 11 14.91 8.0: 28.01 8.0!
103 0690F MWAS022Rl 6 11 15.1! 8.11 28,01
105 0748F control 6 11 15.01 8.1 i 28.01 7.91

6 0723F MWAT054Rl 6 21 1S.0 1 7.5: 27.01 7.31
12 0749F MWRC208Rl 6 2 14.9, 7.81 2701 7.7 1

20 0729F MWAT048R1
21 0751 F MWRC210Rl

6
6

2
2

1S.0
15.0

7.8
7.8

270:
270

7.7'
7.9'

.,..-.....,

31 0722F MWAT049R, 6 2 15.0 7.7 27.0, 7.9'
37 0721F MWAT040Rl 5 7.8'
38 0723F MWAT054R1 4 2' 78
39 0692F MWAS025Rl 6 2 7.7 27.0: 80'
40 0729F MWAT048R, 3 2 7.8
42 0722F MWAT049Rl 5 2 7.7
43 0723F MWAT054R, 2 7.8
45 0728F MWAT043R, 5 2 7.6

7.8

7.7
7.7

81
8.0

7.9
8.0
8.0

280
275

27.0
26.5
280

270

28.0
28.0

7.8
7.8

76
78

78
74

7.8
7.5
75
77
7.5
7.6
77
75
7.6
7.8

7.5
7.S

76
7.2
74
78
78

,5 ,

15.0
,50

,5,
'50

15.0

2
2
2
2

2
2

2
2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

2

4

3

6
6
6
2
6
6,

2
6

,
3

6
6

5
5
3
1

1

46 0749F MWRC208R,
47 0730F MwATo52=R"'"'---;.----7-----:;:.::-----------j

48 069,F MWAS02~R'
50 0727FMWATOj9·'::R:-:''----7------=-----:-~---=-=---;:::-::--=-=------1

51 o7i7T"'M"'WAT039Rl
'52-' 074~WR·C208R·--::,--:----7----~:-------------l
-54' -- 072~-MWAT040R'
"55- 0692F-/;4WAS025R, ---;:----7------="=----------1

6' 0750F MWRC:09R',
-~i30F MWAT052R,
~-06,F MWAT040R,
7j--0-74~wRC~08"i'l':-~--~:----":""O-~-;;---~:....:..--"'-'------i

- 77' - 069'"~WAS024 R;---=-------=--:-,4-:-;;9--=;';;-"'7.;-;;--;:;"7--------l

91- Q728F'- -MWAT043R",'-:-_- -_.:::-=--_-_-_-_--:~-_-_~1~5~-;0-_ =~~~==~~~==~:;.=========~-/
-iQO--069--;-F'MWAS024R,
-1~ oi22F~T049=R"'"---;.----7-----:;:.::-----------j

'03 0690F MWAS022R'
. 'OS-0748F conlrtl'
1'06-- 075' F ~6'O:;;R:-:,---:-------=--'-':=-....;::;--=c.=....-'-'-'-------l

-'07--0-749F MWRC20BR,
'09- 0749~ ~C208R;:::,c-----=------=--·----="=-----------f

- '10- '0729-'" MWAT048R,
-"2--- ..0750F MWRC209;;-;R"'1:--:-------=:----~-;;-------------1

8 0723F MWAT054R1 6 3 15.1 7.9 27.S· 7,61
12 0749F MWRC208R, 8 3 15.0 7.8 27.5· 7.9
20 0729F MWAT048R, 6 3 15.1 7.9' 27.0 7.8
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Test No. 590-1

--~ --------- -c-o-- -- ~-------

Marine Amphipod Test- RhepoxynilU IbtoniIU
Water QUality Data(OverlYing Wateri

NAS CLIENT I

BKR SMPL DESCRIP ,REPLi DAY 1 TEMP DO . SAL pH S , NH3

21 07S1F MWRC210Rl 6 , 31 1S.1 7.91 27.0· 7.9:

31 0722F MWAT049Rl 6 31 IS. I 8.01 27.S· 7.9'
39 0692F MWAS025Rl 6 31 15.2: 6.0: 28.0: 8.01

50 0727F MWAT039Rl 8 I 31 15.1 7.9; 27.0' 7.71

61 0750F MWRC209Rl 6 I 3: 15.2' 7.7' 27.5: 8.0: I

66 0730F ' MWAT052Rl : 8 1 31 15.31 7.81 27.01 8.01 :

72 0721F : MWAT040Rl : 6 I 31 lS.2: 7.91 28.5: 7.91 i
n 0691F MWAS024Rl ' 8 ~ 31 15.11 8.01 29.01 8.11 I
91 0728F · MWAT043Rl • 6

,
31 15.11 8.01 28.51 8.11

,

103 0690F · MWAS022Rl 6 3; 15.2: 8.01 29.01 8.01 i
lOS 0748F control 6 31 15.11 8.01 29.0; 8.11 I
6 0723F MWAT054Rl 6 i 41 1S.01 7.81 27.0' 7.71 ;

12 0749F MWRC208Rl 6 I 41 lS.01 7.7: 27.0: 8.01 :
20 0729F MWAT048Rl 6 41 15.1 ' 7.81 27.0 8.0 :

21 0751F MWRC210Rl 6 : 4! 15.0: 7.91 28.0 8.11
31 0722F MWAT049Rl 6 , 41 15.2: 8.0: 28.0' 8.11
39 0692F MWAS025Rl . 6 ! 41 15.11 8.01 28.01 8.11
50 0727F MWAT039Rl 8 ; 41 15.11 7.91 27.0, 8.01 ,
61 0750F MWRC209Rl : 6 I 41 15.21 8.01 27.01 8.11
66 0730F MWATOS2Rl : 6 , 41 15.2; 8.01 27.01 8.11 I
72 0721F MWAT040Rl 6 I 41 1S.21 8.0! 27.01 8.1 I I
77 0691F · MWAS024Rl : 8 I 41 15.1 : 8.01 28.0: 8.21 i
91 0728F MWAT043Rl 6 : 41 15.2 8.01 28.0: 8.01
103 0690F MWAS022Rl 6 41 15.3 7.71 29.0' 7.91
lOS 0748F control 8 ! 41 15.0 7.61 29.0' 8.1'
6 0723F MWAT054Rl 6

,
51 1S~0' 8.2! 27.01 7.41

12 0749F MWRC208Rl 6 ! 51 15.0: 8.2! 27.01 7.91
20 0729F MWAT048Rl, 6 51 15.0' 8.11 27.0! 7.81
21 0751F MWRC210Rl· 6 : SI 15.0, 8.21 27.01 7.9i
31 0722F MWAT049Rl 6 I s: 15.1 ' 8.2: 27.0: 8.01
39 0692F MWAS025Rl 6

,
51 15.01 8.2! 27.0: 8.1',

50 0727F MWAT039Rl· 6 ; 51 IS. I 8.31 27.01 7.81
61 0750F MWRC209Rl ' 6 S: 15~2 8.1 : 27.0· 8.0:
66 0730F MWAT052Rl 6 51 15.1 8.0. 27.0 8.1
72 0721F MWAT040Rl 6 5, 15.1 8.2: 28.5 8.0'
77 0691F MWAS024Rl 6 5, lSI 8.2' 29 O' 8.1 '
91 0728F MWAT043Rl 6 51 15.1 8.2' 28~0 8.0:
103 0690F MWAS022Rl 6 5; 15.2 8.2 29.0 7.8'
lOS 0748F control 6 5 15.0 8.0 29.0 8.0:
6 0723F MWAT054Rl 6 61 15.1 7.6! 28.5. 7.7,

12 0749F MWRC208Rl 6 61 I 5~ I 7.6 28.5 8.1 '
20 0729F MWAT048Rl 6 6' IS. I 7.8. 29.0 8.0,
21 0751F MWRC210Rl 6 8. 15.1 7~8' 29~0 8.01
31 0722F MWAT049Rl 6 6. 15.2 7~9' 29.0 8.1 .

I---Jg 0692F MWAS025Rl 6 6 15.2 7.8 28.5: 8.2,
50 0727F MWAT039Rl 6 6 I 5~2 7.8 29.0 79·
61 0750F MWRC209Rl 6 6 15.3 77 29.0 8.1
66 0730F MWAT052Rl 6 6 15.3 7.8 29.0 8.1
72 0721F MWAT040Rl 6 6 153 7.8 29.0 8.0
77 0691F MWAS024Rl 6 6 15.3 7.9 285 8.1
91 0728F MWAT043Rl 6 6' 152 7.9 290 801
103 0690F MWAS022Rl 6 6 153 8.0 29~0 78
105 0748F control 6 6 152 7~7 290 8 I
6 0723F MWAT054Rl 6 7 15~2 7~6 28~0 7~8

12 0749F MWRC208Rl 6 7 15.2 7.8 280 8.2
~20 0729F MWAT048Rl 6 7 15.I 7.8 27.0 8 I

21 0751F MWRC210Rl 6 7 15 I 7~8 27.0 8~ I
31 0722F MWAT049Rl 6 7 IS I 7.8 27.0 8.2
39 0692F MWAS025Rl 6 7 15.1 78 27~0 8~2

50 0727F MWAT039Rl 6 7 152 7.8 27.0 7.9~

61 0750F MWRC209RI 6 7 15 I 78 27.0 8.1
66 0730F MWAT052Rl 6 7. 15 I 7~8 27.0 8.1
72 0721F MWAT040Rl 6 7 15~ I 7~8 270 8.1
77 0691F MWAS024Rl 6 7 15.1 7.8 270 8~2

91 0728F MWAT043Rl 6 7' 15.1 7.8 29.0· 8~ 1
103 0690F MWAS022Rl 6 7 15.1 7.6 29.0' 7.8:
lC5 0748F control 6 7 I 5~ 1 7~6, 29.0' 8.1 '
6 0723F MWAT054Rl 6 8 lSI 8.0 28,0, 7.7"

- i)-
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Tesl No.590-1 MarineAmphipod Test· Rhepoxyniul eroniul
Water Quality Data (Overlying Water)

NAS CLIENT
BKR' SMPL DESCRIP REPl~ DAY' TEMP DO SAl ~H S ' NH3

12 0749F MWRC208R1 6 8, 15,1 7.9 28.0 8.0,

20 0729F MWAT048R1 ' 8 81 15,1 7.91 28.0, 8.11

21 0751F MWRC210R1 : 6 I 8: 15,1 ' 7,9, 28,0' 8.1 :

31 0722F ' MWAT049R1 : 8 i 81 15,1 : 8.0: 28.0: 8.01

39 ; 0692F MWAS02SRl : 8 8: 15.1: 8.2! 27.0' 8.2!

50 0727F ,MWAT039R1' 6 i 81 15.0' 8.01 27.01 7.9'
61 0750F ' MWRC209R1 , 6 I 61 15,1: 8.01 27.01 8.1/ I

66 0730F MWAT052R1 : 6 81 15.1 8.01 27.0! 8.2:
72 0721F MWAT040Rl ' 6 81 15.1 8.0: 27.0: 8.01
n 0691F MWAS024R1 . 6 : 81 15,1' 8.0: 28.0: 8.2,
91 0728F MWAT043Rl 8 81 15.1' 8.1 : 28.0' 8.1,

103 0690F MWAS022R1, 6 81 15.1, 8.11 29.01 7.91
105, 0748F control 6 I 81 15.11 8.11 29.01 8.01
6 0723F MWAT054Rl· 6 91 15.0: 8.0, 29.01 7.7'
12 0749F MWRC208Rl 6 ; 91 15.0 8.0: 29.0. 8.21
20 0729F MWAT048Rl 6 9: 15.0: 8.0: 28.0: 8.11
21 0751F : MWRC210Rl 6 9' 15.0 8.0 1 28.0: 8.1 :
31 0722F MWAT049R1 ' 6 : 9' 15.01 8.0i 28.01 8.21
39 0692F MWAS025R1 ; 6 : 91 15.0, 8.01 28.01 8.31
50 0727F MWAT039R1 6 91 15.0, 8.01 27.01 8.01
61 0750F MWRC209Rl 6 91 15.1 8.0: 27.0) 8.1.'
66 0730F MWAT052Rl 6

,
91 15.1. 8.01 28.0; 8.21,

72 0721F MWAT040Rl ' 6 I 91 15.1, 8.01 28.01 8.11
n 0691F MWAS024R1, 6 : 91 15.1 8.01 28.01 8.0!
91 0728F . MWAT043R1 i 6 9; 15.1 i 8.01 28.0: 8.1:
103 0690F MWAS022R1 ! 6 I 91 15.1 : 8.01 29.01 7.91
105 0748F control , 8 i 91 15.11 8.01 29.01 8.11
4 0751F MWRC210Rl, 4 I 101 15.31 7.71 29.01 7.91
6 0723F MWAT054R11 8 ! 101 15.2: 7.31 28.01 7.81 <0.01 1.1
7 0690F MWAS022R1 . 1 I 10, 15.2, 7.41 28.5; 7.7:
8 0690F MWAS022R1 2 101 15.1· 7.41 29.01 7.71
9 0750F MWRC209R1 5 101 150 7.6' 29.01 8.11
11 0721F MWAT040Rl 3 10! 15,0, 7.7: 29.0' 8.1 ;
12 0749F MWRC208R1 6 10: 15.0 7.71 29,01 8.21 <0,01 3.2
13 0730F MWAT052Rl 5 10, 15.0· 7.7; 28.0: 8.01
15 0722F MWAT049Rl 4 10: 15.0: 7.5; 28.01 8.2:
16 0751F MWRC210Rl 2 10, 15,0' 7.6' 28.0' 8.2:
17 0723F MWAT054Rl 3 10, 150 7.6' 28.0, 7,91
18 0721F MWAT040Rl 4 10' 15.0' 7.7' 28.0 8.0
19 0722F MWAT049Rl 1 10 15,0 7.7: 28.0' 8.2'
20 0729F MWAT04BR1 6 10; 15.0 76' 28.0 8.1 ' <0.01 <0.2
21 0751F MWRC210R1 6 10 t5.0 7.7 28.0, 8,1. <0.01 0.2
22 0748F control 2 10 15,0 77' 28.0: 8.0'
23 0751F MWRC210Rl 1 10· 15.0 7.7 28.0' 8,0'
24 0722F MWAT049Rl 3 10 15.0 7.7 28.0: 8.2
25 0690F MWAS022Rl 4 10, 15,0 7.7 29.0 8.1
26 0728F MWAT043R1 2 10 15.0 7.7' 28.0, 8.2:
28 0690F MWAS022R1 5 10 14,9 7.8 290 8.0
30 0721F MWAT040R1 2 10 149 78 290 7,9
31 0722F MWAT049Rl 6 10 150 7.8 28.5 8.3' <001 04
32 0748F control 1 10 15.0 7.7 29.0 8.2
34 0727F MWAT039Rl 3 10 150 78 28.0 8,1
35 0692F MWAS025Rl 2 10 15.0 7.7' 29.0 83
36 0729F MWAT048Rl 2 10 14.9 7.7 29.0 8.1
37 0721F MWAT040R1 5 10 149 7.8 29.0 8.1
38 0723F MWAT054Rl 4 10 150 7.8 280 7.9
39 0692F MWAS025R1 6 10 149 78 290 8.3' <0.01 05
40 0729F MWAT048Rl 3 10 149 78 29.0 8.2
42 0722F MWAT049R1 5 10 15:0- 7.8 290 8.4
43 0723F MWAT054R1 1 10 147 7.9 280 8.0
45 0728F MWAT043Rl 5 10 150 7.9 28.0 8.0'
46 0749F MWRC208Rl 4 10 14~9 7.8 280 82-
47 0730F MWAT052R1 3 10 15'0 7.8 280 8.3
48 0691F MWAS024Rl 2 10' 150 7.8 29,0 8.4'
50 0727F MWAT039R1 6 10 15.0 7.8 28.0 81 I <0.01 1.7
51 0727F MWAT039Rl 1 10: 15.0 7.6, 29.0 8,1 '
52 0749F MWRC208R1 1 10 15.0 76' 29.0' 8.3:
54 0721F MWAT040Rl 1 10 15'.0 7,7 28,0 8.2
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Test No. 590-1 MarineAmphipod TllS\- Rllepoxynius abtDnius
WateraUiiilty balll (OverlylrigWater)

NAS CLIENT ,
BKR SMPL DESCRIP ,REPLi DAY i TEMP DO SAL pH S NH3

55 0692F MWAS025Rl. 3 101 15.0 7.8: 29.0, 8.3·
56 0727F MWAT039Rl 5 101 15.0: 7.7' 28.0: 8.3:

58 0723F MWAT054Rl 5 101 15.0: 7.6, 29.0: 8.01
59 0748F control 5 I 10: 15.0: 7.7' 28.0: 8.01
61 0750F , MWRC209R1 . 6 i 101 15.1. 7.81 26.01 8.31 <0.01; 2.6

62 0748F control 3 , 101 15.01 7.7' 29.01 8.21 i
63 0690F , MWAS022R1 . 3 ; 10i 15.0: 7.81 29.01 8.01 I
64 0692F 1 MWAS025R1 ; 5 1 101 15.01 7.8; 30.01 8.31
65 0751F MWRC210R1 . 3 101 15.0 7.7: 28.01 8.21
66 0730F MWAT052R1. 6 i 101 15.0 7.6, 28.01 8.21 <0.01 1 1.7
67 0728F MWAT043R1· 1 I 101 15.0 7.7' 29.01 8.21
69 0691F , MWAS024R1 : 4 1 101 15.0. 7.81 29.01 8.31 I
71 0728F MWAT043R1 ' 4 I 101 15.0! 7.81 29.0i 8.11 i
72 0721F MWAT040R1 6 i 101 15.1' 7.8! 29.0: 8.11 <0.011 <0.2
73 0749F MWRC206R1 ; 2 , 101 15.0, 7.81 29.01 8.41
75 0730F MWAT052R1 1 101 15.1 . 7.71 26.0' 6.3: .
76 0727F MWAT039R1 4 101 15.1: 7.7' 29.0: 8.11 ,

77 0691F MWAS024Rl : 6 101 15.0: 7.6, 29.0: 8.31 <0.01. 1.3
76 0730F MWAT052R1 2 I 101 15.0: 7.6i 26.01 6.2: ,

79 0730F MWAT052R1 I 4 101 15.01 7.5: 28.01 6.21 ;

80 0750F · MWRC209R1 3 101 15.0' 7.6: 29.0' 8.41 !

64 0729F · MWAT048R1 5 101 15.0· 7.7: 29.01 8.21 :

85 0750F ! MWRC209R1 4 101 15.0: 7.9' 29.01 8.31
86 0691F i MWAS024R1 : 5 I 101 15.01 7.8: 29.0: 8.31
88 0729F · MWAT048R1 . 4 , 101 15.0 7.9: 30.0· 8.21
89 0723F ' MWAT054R1 2 101 15.0: 7.81 30.0: 8.01
91 0728F MWAT043R1 I 6 101 15.0' 7.81 29.0: 8.01 <0.01! <0.2
92 0691F · MWAS024R1 . 3 , 101 15.0: 7.81 29.01 8.31 i
93 0692F MWAS025R1 4 101 15.0: 7.8, 29.01 8.41

,

94 0750F MWRC209R1 2 10, 150 7.8, 29.01 8.4 1

96 0728F MWAT043R1 3 , 10' 15.1 7.8: 29.0' 8.31
97 0748F control 4 101 15.0 7.8 29.0 1 8.1'
98 0727F MWAT039R1 2 10 15.1 7.8 29.0 8.1 '
99 0692F MWAS025R1 1 10. 15.0 7.8 29.0: 8.3,
100 0691F MWAS024R1 1 10. 15.1 8.0 29.0' 8.7
102 0722F MWAT049R1 2 10' 15.0 8.0' 29.0, 8.4 1

103 0690F MWAS022R1 6 10, 15.0 7.7 29.0 7.9' <0.01 0.6
105 0748F control 6 10 15.0 7.6 29.0 8.1' <0.01 <0.2
106 0751F MWRC210Rl 5 10 149 8.1 290 8.7
107 0749F MWRC208Rl 5 10 15 , 8.2 29.0 8.6
109 0749F MWRC208Rl 3 10 IS 1 8.2 29.0 8.5
110 0729F MWAT048Rl I 10 151 81 29.0 8.2
112 0750F MWRC209Rl 1 10 15 , 8.1 290 86

Mun 152 7.9 28.1 80 - -
SO 03 0.2 07 02 - -
n 294 315 294 294 28 28
Max 158 8.3 30.0 8.7' <0.01 3.2
Min '4 7 72 265 73 <0.01 <0.2

7
_,
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Amphlpod Sedlmel!..t-5urvival I

Start Date: 5/29/98 13:00 Test 10: 590-1 ~m:pti1():

End Date: 6/8/98 13:00 Lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abroruus
Comments:

Cone- 1 2 3 4 5
MWRC209R1 1.0000 1.0000 1.0000 0.9500 0.9000
MWRC208R1 0.9000 0.9500 1.0000 0.9500 0.9500
MWAS022R1 0.9500 0.8500 0.9500 0.9500 0.9500
MWAS024R1 0.9000 0.9000 0.8000 0.7000 0.8000

e<:h'1-jJa..'L~',J..lr;,w }-j,(OcC( ~MWAS025R1 0.8000 1.0000 0.8500 0.9500 0.8500
MWAT040R1 0.9000 0.9500 0.9500 1.0000 1.0000

!J'J W/.,:'C~OJ'IC./MWAT049R1 1.0000 0.9000 1.0000 1.0000 0.9000
MWAT054R1 0.9000 0.8500 0.9500 0.9500 0.9000
MWAT039R1 0.9500 0.9000 0.9500 0.9500 0.9500
MWAT043R1 0.9500 0.9000 1.0000 0.9000 1.0000
MWAT048R1 0.8000 1.0000 0.9500 0.8000 0.9500
MWAT052R1 0.9000 1.0000 0.8500 0.9500 1.0000

CONTROL 0.9500 1.0000 1.0000 1.0000 1.0000
MWRC210R1 0.9500 0.9000 1.0000 0.9500 0.9000

Transform: Arcsin Square Root i-Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-5tat Critical MSD

MWRC209R1 0.9700 1.0211 1.3941 1.2490 1.4588 6.802 5
MWRC208R1 0.9500 1.0000 1.3487 1.2490 1.4588 5.509 5
MWAS022R1 0.9300 0.9789 1.3108 1.1731 1.3453 5.874 5 0.792 1.860 0.0043

~MWAS024R1 0.8200 0.8632 1.1407 0.9912 1.2490 9.612 5 3.512 1.860 0.0065
MWAS025R1 0.8900 0.9368 1.2515 1.1071 1.4588 11.640 5 1.330 1.860 0.0099
MWAT040R1 0.9600 1.0105 1.3714 1.2490 1.4588 6.481 5 -0.438 1.860 0.0050
MWAT049R1 0.9600 1.0105 1.3749 1.2490 1.4588 8.355 5 -0.427 1.860 0.0070
MWAT054R1 0.9100 0.9579 1.2724 1.1731 1.3453 5.772 5 1.635 1.860 0.0041
MWAT039R1 0.9400 0.9895 1.3260 1.2490 1.3453 3.246 5 0.591 1.860 0.0027 ~.

MWAT043R1 0.9500 1.0000 1.3522 1.2490 1.4588 7.760 5 -0.060 1.860 0.0061
MWAT048R1 0.9000 0.9474 1.2727 1.1071 1.4588 12.421 5 0.973 1.860 0.0113
MWAT052R1 0.9400 0.9895 1.3370 1.1731 1.4588 9.484 5 0.179 1.860 0.0080

CONTROL 0.9900 1.0421 1.4361 1.3453 1.4588 3.534 5 -2.170 1.860 0.0030
MWRC210R1 0.9400 0.9895 1.3295 1.2490 1.4588 6.530 5 0.377 1.860 0.0049
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distnbution (p > 0.01) 0.86898 1.035 -0.0689 -0.7681
Bartlett's Test indicates equal variances (p =0.49) 11.4043 26.217
The control means are not significantly different (p =0.42) 0.84255 2.30601
Hypothesis Test (1·tail, 0.05)
Homoscedastlc t Test indicates Significant differences

-- --
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Start Date: 5/29/98 13:00
End Date: 6/8/98 13:00
SampleDate:
Comments:

-----;--:-~----

Amphlpod Sedlm8nt~ul'Ylval

Test 10: 590-1 Sample 10:
Lab 10: ORNA5-NorthwestemAquat SampleType:
Protocol: PSEP 1995-PugetSound Test Species:

Dose-Response Plot

SED-Sediment
RA-Rhepoxynius abronius
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Amphipod Sedlmerrt-5urvlval I

I

Start Date: 5/29/98 13:00 Test 10: 590-1 Sample 1Er.
End Date: 6/8/9813:00 lab 10: ORNAS-Northwestem AQuat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius
Comments:

Cone- 1 2 3 4 5
MWRC209R1 1.0000 1.0000 1.0000 0.9500 0.9000

MWRC208R1 0.9000 0.9500 1.0000 0.9500 0.9500

MWAS022R1 0.9500 0.8500 0.9500 0.9500 0.9500 ~-n-t...<)~ a.e~ »ua c1.L
MWAS024R1 0.9000 0.9000 0.8000 0.7000 0.8000 I

MWAS025R1 0.8000 1.0000 0.8500 0.9500 0.8500
I rn LLI /{J C 02 0 9 t2 /t.(7)

MWAT040R1 0.9000 0.9500 0.9500 1.0000 1.0000
MWAT049R1 1.0000 0.9000 1.0000 1.0000 0.9000
MWAT054R1 0.9000 0.8500 0.9500 0.9500 0.9000
MWAT039R1 0.9500 0.9000 0.9500 0.9500 0.9500
MWAT043R1 0.9500 0.9000 1.0000 0.9000 1.0000
MWAT048R1 0.8000 1.0000 0.9500 0.8000 0.9500
MWAT052R1 0.9000 1.0000 0.8500 0.9500 1.0000

CONTROL 0.9500 1.0000 1.0000 1.0000 1.0000
MWRC210R1 0.9500 0.9000 1.0000 0.9500 0.9000

Transform: Arcsin Square Root 1-Tailed
Cone- Mean N-Mean Mean Min Max CVa;. N t-Stat Critical MSD

MWRC209R1 0.9700 1.0211 1.3941 1.2490 1.4588 6.802 5
MWRC208R1 0.9500 1.0000 1.3487 1.2490 1.4588 5.509 5
MWAS022R1 0.9300 0.9789 1.3108 1.1731 1.3453 5.874 5 1.524 1.860 0.0055

~MWAS024R1 0.8200 0.8632 1.1407 0.9912 1.2490 9.612 5 3.909 1.860 0.0078
MWAS025R1 0.8900 0.9368 1.2515 1.1071 1.4588 11.640 5 1.835 1.860 0.0112
MWAT040R1 0.9600 1.0105 1.3714 1.2490 1.4588 6.481 5 0.390 1.860 0.0063
MWAT049R1 0.9600 1.0105 1.3749 1.2490 1.4588 8.355 5 0.289 1.860 0.0083

,*MWAT054R1 0.9100 0.9579 1.2724 1.1731 1.3453 5.772 5 2.270 1.860 0.0054
MWAT039R1 0.9400 0.9895 1.3260 1.2490 1.3453 3.246 5 1.462 1.860 0.0040 .~,

MWAT043R1 0.9500 1.0000 1.3522 1.2490 1.4588 7.760 5 0.663 1.860 0.0074
MWAT048R1 0.9000 0.9474 1.2727 1.1071 1.4588 12.421 5 1.473 1.860 0.0126
MWAT052R1 0.9400 0.9895 1.3370 1.1731 1.4588 9.484 5 0.807 1.860 0.0093

CONTROL 0.9900 1.0421 1.4361 1.3453 1.4588 3.534 5 -0.872 1.860 0.0043
MWRC210R1 0.9400 0.9895 1.3295 1.2490 1.4588 6.530 5 1.124 1.860 0.0061
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.98889 1.035 -0.1203 -{).8273
Bartlett's Test indicates equal variances (p = 0.54) 10.8229 26.217
The control means are not significantly different (p = 0.42) 0.84255 2.30601
Hypothesis Test (t-tail, 0.05)
Hornoscedasuc t Test indicates significant differences

ToxCalc v5.0.15N
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Start Date:
End Date:
Sample Date:
Comments:

5/29/9813:00
6/8/98 13:00

Amphlpod Sedlment-5urvlval
Test 10: 590-1 Sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
RA-Rhepoxynius abroruus
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~
Amphipod Sedlme&;lt-Survlval

Start Date: 5/29/98 13:00 Test 10: 590-1 sampi;iD?
End Date: 6/8/98 13:00 Lab 10: ORNA5-No!1hwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius .r>.
Comments:

Conc- 1 2 3 4 5
MWRC210R1 0.9500 0.9000 1.0000 0.9500 0.9000

MWRC208R1 0.9000 0.9500 1.0000 0.9500 0.9500
MWAS022R1 0.9500 0.8500 0.9500 0.9500 0.9500
MWAS024R1 0.9000 0.9000 0.8000 0.7000 0.8000 &~a...-<..'-.-.L...~~'- ___ C::.D
MWAS025R1 0.8000 1.0000 0.8500 0.9500 0.8500 rr: uJlC. c ;Z .oe /
MWAT040R1 0.9000 0.9500 0.9500 1.0000 1.0000
MWAT049R1 1.0000 0.9000 1.0000 1.0000 0.9000
MWAT054R1 0.9000 0.8500 0.9500 0.9500 0.9000
MWAT039R1 0.9500 0.9000 0.9500 0.9500 0.9500
MWAT043R1 0.9500 0.9000 1.0000 0.9000 1.0000
MWAT048R1 0.8000 1.0000 0.9500 0.8000 0.9500
MWAT052R1 0.9000 1.0000 0.8500 0.9500 1.0000

CONTROL 0.9500 1.0000 1.0000 1.0000 1.0000
MWRC209R1 1.0000 1.0000 1.0000 0.9500 0.9000

Transform: Arcsin Square Root 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-5tat Critical MSD

MWRC210R1 0.9400 0.9895 1.3295 1.2490 1.4588 6.530 5
MWRC208R1 0.9500 1.0000 1.3487 1.2490 1.4588 5.509 5
MWAS022R1 0.9300 0.9789 1.3108 1.1731 1.3453 5.874 5 0.359 1.860 0.0050

)f:: MWAS024R1 0.8200 0.8632 1.1407 0.9912 1.2490 9.612 5 3.018 1.860 0.0073
MWAS025R1 0.8900 0.9368 1.2515 1.1071 1.4588 11.640 5 1.029 1.860 0.0107
MWAT040R1 0.9600 1.0105 1.3714 1.2490 1.4588 6.481 5 -0.755 1.860 0.0057
MWAT049R1 0.9600 1.0105 1.3749 1.2490 1.4588 8.355 5 -0.705 1.860 0.0077
MWAT054R1 0.9100 0.9579 1.2724 1.1731 1.3453 5.772 5 1.123 1.860 0.0048
MWAT039R1 0.9400 0.9895 1.3260 1.2490 1.3453 3.246 5 0.080 1.860 0.0035 »<>:

MWAT043R1 0.9500 1.0000 1.3522 1.2490 1.4588 7.760 5 -0.373 1.860 0.0069
MWAT048R1 0.9000 0.9474 1.2727 1.1071 1.4588 12.421 5 0.704 1.860 0.0121
MWAT052R1 0.9400 0.9895 1.3370 1.1731 1.4588 9.484 5 -0.109 1.860 0.0088

CONTROL 0.9900 1.0421 1.4361 1.3453 1.4588 3.534 5 -2.370 1.860 0.0038
MWRC209R1 0.9700 1.0211 1.3941 1.2490 1.4588 6.802 5 -1.124 1.860 0.0061
Auxiliary Tests Statistic Critical Skew Kurt
Kotmoqorov D Test indicates normal distribution (p :> 0.01) 0.98889 1.035 -0.1203 -0.8273
Bartlett's Test indicates equal variances (p :: 0.54) 10.8229 26.217
The control means are not significantly different (p:: 0.72) 0.37664 2.30601
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates significant differences

r:
""\ .-C~
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•
Start Date: 5129/98 13:00
End Date: 6/8/9813:00
Sample Date:
Comments:

Amphlpod Sedlment-Survlval
Test 10: 590-1 Sample 10:
Lab 10: ORNA8-Northwestem Aquat SampleType:
Protocol: PSEP 1995-PugetSound Test Species:

Dose-Response Plot

SED-Sediment
RA.Rhepoxynius abronius
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Start Date:
End Date:
Sample Date:
Comments:

Cone-

5/29/9813:00
6/8/98 13:00

1 2

Amphlpod SedlmentJ.10-day reburial
Test JD: 590-1 Sample ID.
Lab 10: ORNA5-Northwestem Aquat SampleType:
Protocol: PSEP 1995-Puget Sound Test Species:

345

SED-Sediment
RA-Rhepoxynius abronius

MWRC209R1
MWRC208R1
MWAS022R1
MWAS024R1
MWAS025R1
MWAT040R1
MWAT049R1
MWAT054R1
MWAT039R1
MWAT043R1
MWAT048R1
MWAT052R1

CONTROL
MWRC210R1

1.0000
1.0000
0.9474
1.0000
1.0000
1.0000
1.0000
0.9444
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
0.9474
1.0000
1.0000
1.0000
0.9474
0.9444
1.0000
0.9444
1.0000
0.9500
0.9500
1.0000
1.0000

0.9500 1.0000 1.0000
0.9500 1.0000 1.0000
1.0000 1.0000 1.0000
0.8750 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 0.9500
1.0000 1.0000 1.0000
0.9474 1.0000 1.0000
1.0000 1.0000 0.9474
1.0000 1.0000 1.0000
1.0000 0.9375 1.0000
1.0000 0.9474 0.9000
1.0000 1.0000 1.0000
0.9500 1.0000 1.0000

/?(a~( _-t.o

.~

Cone- Mean
MWRC209R1 0.9900
MWRC208R1 0.9795
MWAS022R1 0.9895
MWAS024R1 0.9750
MWAS025R1 1.0000
MWAT040R1 0.9795
MWAT049R1 0.9889
MWAT054R1 0.9784
MWAT039R1 0.9784
MWAT043R1 1.0000
MWAT048R1 0.9775
MWAT052R1 0.9595

CONTROL 1.0000
MWRC210R1 0.9900

N-Mean
1.0107
1.0000
1.0102
0.9954
1.0210
1.0000
1.0096
0.9989
0.9989
1.0210
0.9980
0.9796
1.0210
1.0107

Transform: Arcsin Square Root
Mean Min Max CV·/.
1.4343 1.3453 1.4588 3.472
1.4098 1.3393 1.4558 4.374
1.4312 1.3393 1.4558 3.595
1.3994 1.2094 1.4527 7.603
1.4517 1.4455 1.4588 0.374
1.4104 1.3393 1.4588 4.411
1.4324 1.3329 1.4588 3.888
1.4060 1.3329 1.4558 4.544
1.4079 1.3329 1.4558 4.661
1.4557 1.4527 1.4588 0.209
1.4041 1.3181 1.4558 4.767
1.3671 1.2490 1.4527 6.255
1.4582 1.4558 1.4588 0.090
14325 1.3453 1.4558 3.404

N
5
5
5
5
5
5
5
5
5
5
5
5
5
5

t-5tat

-0.597
0.189

-1.514
-0.Q15
-0.607
0.096
0.046

-1.664
0.140
0.905

-1.754
-0.645

1-Talled
Critical

1.860
1.860
2.132
1.860
1.860
1.860
1.860
2.132
1.860
1.860
2.132
1.860

MSD

0.0024
0.0056

0.0016,

0.0029 I.~ <.u.u1~
0.0026 ..A~-u.-.....,

0.0029 ,t -..::t::zd
0.0030 ,./
0.0016~ I

0.0031 /
0.0041 /
0.0016 !>

0.0023
StatisticAuxiliary Tests

Shapiro-Wilk's Test indicates non-normal distribution (p <:= 0.01)
F-Test indicates equal variances (p =0.66)
The control means are not significantly diHerent (p =0.51)
Hypothesis Test (t-tail. 0.05) _. ---
Homoscedastic t Test indicates.no significant diHerences--- -

0.77395
1.59906
0.69042

Critical
0.781

23.1539
2.30601

Skew
-0.931

Kurt
-1.0682

."",...--........,
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Start Date: 5129/9813:00
End Date: 6/8/98 13:00
Sample Date:
Comments:

Amphlpod Sedlment·10~ayreburial
Test 10: 590-1 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
RA.Rhepoxynius abronius
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-,.----
Start Date:
End Date:
Sample Date:
Comments:

5/29/9813:00
6/8/98 13:00

Amphlpod SedlmentltO_-day nlburJal
Test 10: 590-1 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

SED-Sediment
RA-Rhepoxynius abronius .r--.,

Cone- 1 2 345
MWRC209R1
MWRC208R1
MWAS022R1
MWAS024R1
MWAS025R1
MWAT040R1
MWAT049R1
MWAT054R1
MWAT039R1
MWAT043R1
MWAT048R1
MWAT052R1

CONTROL
MWRC210R1

1.0000
1.0000
0.9474
1.0000
1.0000
1.0000
1.0000
0.9444
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
0.9474
1.0000
1.0000
1.0000
0.9474
0.9444
1.0000
0.9444
1.0000
0.9500
0.9500
1.0000
1.0000

0.9500 1.0000 1.0000
0.9500 1.0000 1.0000
1.0000 1.0000 1.0000
0.8750 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 0.9500
1.0000 1.0000 1.0000
0.9474 1.0000 1.0000
1.0000 1.0000 0.9474
1.0000 1.0000 1.0000
1.0000 0.9375 1.0000
1.0000 0.9474 0.9000
1.0000 1.0000 1.0000
0.9500 1.0000 1.0000

~a.L...:...~~(J
)'YILUtC C :l.. C oe>

Cone- Mean
MWRC209R1 0.9900
MWRC208R1 0.9795
MWAS022R1 0.9895
MWAS024R1 0.9750
MWAS025R1 1.0000
MWAT040R1 0.9795
MWAT049R1 0.9889
MWAT054R1 0.9784
MWAT039R1 0.9784
MWAT043R1 1.0000
MWAT048R1 0.9775
MWAT052R1 0.9595

CONTROL 1.0000
MWRC210R1 0.9900

N-Mean
1.0107
1.0000
1.0102
0.9954
1.0210
1.0000
1.0096
0.9989
0.9989
1.0210
0.9980
0.9796
1.0210
1.0107

Transform: Aresin.Square Root
Mean Min Max' CV·/. N
1.4343 1.3453 1.4588 3.472 5
1.4098 1.3393 1.4558 4.374 5
1.4312 1.3393 1.4558 3.595 5
1.3994 1.2094 1.4527 7.603 5
1.4517 1.4455 1.4588 0.374 5
1.4104 1.3393 1.4588 4.411 5
1.4324 1.3329 1.4588 3.888 5
1.4060 1.3329 1.4558 4.544 5
1.4079 1.3329 1.4558 4.661 5
1.4557 1.4527 1.4588 0.209 5
1.4041 1.3181 1.4558 4.767 5
1.3671 1.2490 1.4527 6.255 5
1.4582 1.4558 1.4588 0.090 5
1.4325 1.3453 1.4558 3.404 5

t-5tat

0.095
0.664
-o.rrs
0.670
0.057
0.781
0.714

-0.962
0.808
1.517

-1.073
0.058

1-Talled
Critical

1.860
1.860
2.132
1.860
1.860
1.860
1.860
2.132
1.860
1.860
2.132
1.860

MSD

0.0019
0.0051
0.0011--k.t.....6~'

0.0024 t. - ,..t:.,;..d;.

0.0021 '1
0.0024
0.0025
0.0011~ /

0.0026 /
0.0036 .
0.0011 1
0.0018

StatisticAuxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <- 0.01)
F-Test indicates equal variances (p = 0.97)
The control means are not significantly different (p = 0.51)
Hypothesis Test (1-tail. 0.05) --.
Hamascedastic t Test indicate~ significant differences.

0.55002
1.04334
0.69042

Critical
0.781

23.1539
2.30601

Skew
-1.771

Kurt
1.3925

TaxCalc v5.0.15N
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.
Amphlpod Sedlment-10-day reburial

Start Date: 5/29/98 13:00 Test 10: 590-1 Sample 10:
End Date: 6/8/98 13:00 Lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius
Comments:

Dose-Response Plot
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Start Date: 5/29/98 13:00
End Date: 6/8/98 13:00
Sample Date:
Comments:

Amphlpod Sedlment.10-day reburial....-
Test 10: 590-1 sampleTO:'
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

SED-Sediment
RA-Rhepoxynius abronius

Cone- 1 2 345
MWRC210R1
MWRC208R1
MWAS022R1
MWAS024R1
MWAS025R1
MWAT040R1
MWAT049R1
MWAT054R1
MWAT039R1
MWAT043R1
MWAT048R1
MWAT052R1

CONTROL
MWRC209R1

1.0000
1.0000
0.9474
1.0000
1.0000
1.0000
1.0000
0.9444
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000
0.9474
1.0000
1.0000
1.0000
0.9474
0.9444
1.0000
0.9444
1.0000
0.9500
0.9500
1.0000
1.0000

0.9500 1.0000 1.0000
0.9500 1.0000 1.0000
1.0000 1.0000 1.0000
0.8750 1.0000 1.0000
1.0000 1.0000 1.0000
1.0000 1.0000 0.9500
1.0000 1.0000 1.0000
0.9474 1.0000 1.0000
1.0000 1.0000 0.9474
1.0000 1.0000 1.0000
1.0000 0.9375 1.0000
1.0000 0.9474 0.9000
1.0000 1.0000 1.0000
0.9500 1.0000 1.0000

r:.e,~~L.~ ~

rnw.e [;J,..IO.e /

Cone- Mean
MWRC210R1 0.9900
MWRC208R1 0.9795
MWAS022R1 0.9895
MWAS024R1 0.9750
MWAS025R1 1.0000
MWAT040R1 0.9795
MWAT049R1 0.9889
MWAT054R1 0.9784
MWAT039R1 0.9784
MWAT043R1 1.0000
MWAT048R1 0.9775
MWAT052R1 0.9595

CONTROL 1.0000
MWRC209R1 0.9900

N·Mean
1.0107
1.0000
1.0102
0.9954
1.0210
1.0000
1.0096
0.9989
0.9989
1.0210
0.9980
0.9796
1.0210
1.0107

Transform: Arcsin Square Root
Mean Min Max cve;.
1.4325 1.3453 1.4558 3.404
1.4098 1.3393 1.4558 4.374
1.4312 1.3393 1.4558 3.595
1.3994 1.2094 1.4527 7.603
1.4517 1.4455 1.4588 0.374
1.4104 1.3393 1.4588 4.411
1.4324 1.3329 1.4588 3.888
1.4060 1.3329 1.4558 4.544
1.4079 1.3329 1.4558 4.661
1.4557 1.4527 1.4588 0.209
1.40411.31811.4558 4.767
1.3671 1.2490 1.4527 6.255
1.4582 1.4558 1.4588 0.090
1.4343 1.3453 1.4588 3.472

N
5
5
5
5
5
5
5
5
5
5
5
5
5
5

t-5tat

0.039
0.632

-0.877
0.625
0.003
0.737
0.671

-1.066
0.766
1.484

-1.179
-0.058

1·Tailed
Critical

1.860
1.860
2.132
1.860
1.860
1.860
1.860
2.132
1.860
1.860
2.132
1.860

MSD

0.0019
0.0051

0.0010\
0.0023

0.0020 ~~"vU-cL4~
0.0024 -t-~

0.0025 / / .~.
0.0010~

0.0026
0.0036 //
0.0010"./
0.0018

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
F-Test indicates equal variances (p =0.97)
The control means are not significantly diHerent (p = 0.54)
Hypothesis Test (1·tail, 0.05)
Homoscedastic t Test Indicates~o 5;gr.lflcant diHerences

0.55002
1.04334
0.64489

0.781
23.1539
2.30601

-1.771 1.3925

ToxCalc v5.0.15N



Amphlpod Sediment-10-day reburial

Start Date: 5/29/98 13:00 Test 10: 590-1 sample 10:

End Date: 6/8/98 13:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SEO-5ediment• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius
Comments:

Dose-Response Plot
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-- ------Amphlpod Sediment otal Effective Mortall

Start Date: 5/29/98 13:00 Test 10: 590-1 eiD:
End Date: 6/8/98 13:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius "..--.,.

Comments:
Conc- 1 2 3 4 5

MWRC209R1 0.0000 0.0000 0.0500 0.0500 0.1000

MWRC208R1 0.1000 0.1000 0.0500 0.0500 0.0500

MWAS022R1 0.1000 0.1500 0.0500 0;0500 0.0500

MWAS024R1 0.1000 0.1000 0.3000 0.3000 0.2000
f.e-rl--yJa..l. L;,2~ "YY{ a. d..c..

MWAS025R1 0.2000 0.0000 0.1500 0.0500 0.1500

MWAT040R1 0.1000 0.1000 0.0500 0.0000 0.0500 -eo f n Lt.J.t:!· C. ..:o? K I
MWAT049R1 0.0000 0.1500 0.0000 0.0000 0.1000

MWAT054R1 0.1500 0.1500 0.1000 0.0500 0.1000

MWAT039R1 0.0500 0.1500 0.0500 0.0500 0.1000
MWAT043R1 0.0500 0.1000 0.0000 0.1000 0.0000
MWAT048R1 0.2000 0.0500 0.0500 0.2500 0.0500
MWAT052R1 0.1000 0.0500 0.1500 0.1000 0.1000

CONTROL 0.0500 0.0000 0.0000 0.0000 0.0000
MWRC210R1 0.0500 0.1000 0.0500 0.0500 0.1000

Transform: Arcsin Square Root 1-Talled
Conc- Mean N-Mean Mean Min Max cvs N t-5tat Critical MSD

MWRC209R1 0.0400 0.5714 0.1994 0.1120 0.3218 44.580 5
MWRC208R1 0.0700 1.0000 0.2640 0.2255 0.3218 19.966 5
MWAS022R1 0.0800 1.1429 0.2792 0.2255 0.3977 28.031 5 0.360 1.860 0.0033

* MWAS024R1 0.2000 2.8571 0.4533 0.3218 0.5796 28.475 5 3.036 1.860 0.0072
MWAS025R1 0.1100 1.5714 0.3193 0.1120 0.4636 45.620 5 0.798 1.860 0.0089
MWAT040R1 0.0600 0.8571 0.2413 0.1120 0.3218 35.979 5 -0.500 1.860 0.0038
MWAT049R1 0.0500 0.7143 0.2111 0.1120 0.3977 65.508 5 -0.799 1.860 0.0081
MWAT054R1 0.1100 1.5714 0.3329 0.2255 0.3977 21.336 5 1.741 1.860 0.0029
MWAT039R1 0.0800 1.1429 0.2792 0.2255 0.3977 28.031 5 0.360 1.860 0.0033 .~

MWAT043R1 0.0500 0.7143 0.2186 0.1120 0.3218 47.996 5 -0.864 1.860 0.0051
MWAT048R1 0.1200 1.7143 0.3328 0.2255 0.5236 44.589 5 0.976 1.860 0.0092
MWAT052R1 0.1000 1.4286 0.3177 0.2255 0.3977 19.242 5 1.487 1.860 0.0024

CONTROL 0.0100 0.1429 0.1347 0.1120 0.2255 37.666 5 -3.951 1.860 0.0020
MWRC210R1 0.0700 1.0000 0.2640 0.2255 0.3218 19.966 5 0.000 1.860 0.0021
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.77998 1.035 0.12599 -0.7073
Bartlett's Test indicates equal variances (p = 0.32) 13.6623 26.217
The control means are not significantly different (p = 020) 1.39871 2.30601
Hypothesis Test (1-tail, 0.05)
Hornoscedastic t Test indicates Significant differences

ToxCalc v5.0.15N
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Start Date:
End Date:
Sample Date:
Comments:

5/29/98 13:00
6/8/98 13:00

........~..;;

Amphlpod Sedlment-Total.Effective Mortality
Test 10: 590-1 Sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
RA-Rhepoxynius abronius
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.--- ::::-:-:-...
Amphlpod Sedlment~T~talEffectJve Mortality

Start Date: 5/29/98 13:00 Test 10: 590-1 Sample If>. --
End Date: 6/8/9813:00 Lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius
Comments:

Cone- 1 2 3 4 5
MWRC209R1 0.0000 0.0000 0.0500 0.0500 0.1000
MWRC208R1 0.1000 0.1000 0.0500 0.0500 0.0500
MWAS022R1 0.1000 0.1500 0.0500 0.0500 0.0500
MWAS024R1 0.1000 0.1000 0.3000 0.3000 0.2000

eerya. '~"""X.J )7.;YJu
MWAS025R1 0.2000 0.0000 0.1500 0.0500 0.1500
MWAT040R1 0.1000 0.1000 0.0500 0.0000 0.0500

P7 uJ~c. ~ 09JC)MWAT049R1 0.0000 0.1500 0.0000 0.0000 0.1000 <...A:D

MWAT054R1 0.1500 0.1500 0.1000 0.0500 0.1000
MWAT039R1 0.0500 0.1500 0.0500 0.0500 0.1000
MWAT043R1 0.0500 0.1000 0.0000 0.1000 0.0000
MWAT048R1 0.2000 0.0500 0.0500 0.2500 0.0500
MWAT052R1 0.1000 0.0500 0.1500 0.1000 0.1000

CONTROL 0.0500 0.0000 0.0000 0.0000 0.0000
MWRC210R1 0.0500 0.1000 0.0500 0.0500 0.1000

Transform: Arcsin Square Root 1-Talled
Cone- Mean N-Mean Mean Min Max CV·/. N t-5tat Critical MSD

MWRC209R1 0.0400 0.5714 0.1994 0.1120 0.3218 44.580 5
MWRC208R1 0.0700 1.0000 0.2640 0.2255 0.3218 19.966 5
MWAS022R1 0.0800 1.1429 0.2792 0.2255 0.3977 28.031 5 1.507 1.860 0.0052

':of:'MWAS024R1 0.2000 2.8571 0.4533 0.3218 0.5796 28.475 5 3.623 1.860 0.0091
MWAS025R1 0.1100 1.5714 0.3193 0.1120 0.4636 45.620 5 1.572 1.860 0.0108
MWAT040R1 0.0600 0.8571 0.2413 0.1120 0.3218 35.979 5 0.755 1.860 0.0057
MWAT049R1 0.0500 0.7143 0.2111 0.1120 0.3977 65.508 5 0.160 1.860 0.0101

)f-MWAT054R1 0.1100 1.5714 0.3329 0.2255 0.3977 21.336 5 2.624 1.860 0.0048
MWAT039R1 0.0800 1.1429 0.2792 0.2255 0.3977 28.031 5 1.507 1.860 0.0052 ~

MWAT043R1 0.0500 0.7143 0.2186 0.1120 0.3218 47.996 5 0.313 1.860 0.0070
MWAT048R1 0.1200 1.7143 0.3328 0.2255 0.5236 44.589 5 1.725 1.860 0.0111

.,..MWAT052R1 0.1000 1.4286 0.3177 0.2255 0.3977 19.242 5 2.453 1.860 0.0043
CONTROL 0.0100 0.1429 0.1347 0.1120 0.2255 37.666 5 -1.412 1.860 0.0039

MWRC210R1 0.0700 1.0000 0.2640 0.2255 0.3218 19.966 5 1.399 1.860 0.0040
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.76294 1.035 0.12567 -0.814
Bartlett's Test indicates equal variances (p = 0.47) 11.7172 26.217
The control means are not significantly different (p = 0.20) 1.39871 2.30601
Hypothesis Test (1-tail, 0.05)
Hornoscedasnc t Test indicates Significant differences
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Start Date: 5/29/9813:00
End Date: 6/8/98 13:00
SampleDate:
Comments:

Amphlpod Sediment-Total Effective Mortality
Test 10: 59().1 Sample 10:
Lab 10: ORNA5-Northwestem Aquat SampleType:
Protocol: PSEP 1995-PugetSound Test Species:

Dose-Response Plot

SED-Sediment
RA-Rhepoxynius abronius
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--- --;,...Amphlpod Sedlmen~TotalEffective Mortall%,<

Start Date: 5/29/98 13:00 Test 10: 59G-1 Sample 10.
End Date: 6/8/98 13:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius .~

Comments:
cone- 1 2 3 4 5

MWRC210R1 0.0500 0.1000 0.0500 0.0500 0.1000
MWRC208R1 0.1000 0.1000 0.0500 0.0500 0.0500
MWAS022R1 0.1000 0.1500 0.0500 0.0500 0.0500
MWAS024R1 0.1000 0.1000 0.3000 0.3000 0.2000
MWAS025R1 0.2000 0.0000 0.1500 0.0500 0.1500

{~~.~. ../L.cMWAT040R1 0.1000 0.1000 0.0500 0.0000 0.0500
MWAT049R1 0.0000 0.1500 0.0000 0.0000 0.1000 rYJ (..(..,' /c C2..IOI21
MWAT054R1 0.1500 0.1500 0.1000 0.0500 0.1000
MWAT039R1 0.0500 0.1500 0.0500 0.0500 0.1000
MWAT043R1 0.0500 0.1000 0.0000 0.1000 0.0000
MWAT048R1 0.2000 0.0500 0.0500 0.2500 0.0500
MWAT052R1 0.1000 0.0500 0.1500 0.1000 0.1000

CONTROL 0.0500 0.0000 0.0000 0.0000 0.0000
MWRC209R1 0.0000 0.0000 0.0500 0.0500 0.1000

Transform: Arcsin Square Root i·Tailed
Conc- Mean N-Mean Mean Min Max Cvo/. N t·S13t Critical MSD

MWRC210R1 0.0700 1.0000 0.2640 0.2255 0.3218 19.966 5
MWRC208R1 0.0700 1.0000 0.2640 0.2255 0.3218 19.966 5
MWAS022R1 0.0800 1.1429 0.2792 0.2255 0.3977 28.031 5 0.360 1.860 0.0033

~MWAS024R1 0.2000 2.8571 0.4533 0.3218 0.5796 28.475 5 3.036 1.860 0.0072
MWAS025R1 0.1100 1.5714 0.3193 0.1120 0.4636 45.620 5 0.798 1.860 0.0089
MWAT040R1 0.0600 0.8571 0.2413 0.1120 0.3218 35.979 5 -0.500 1.860 0.0038
MWAT049R1 0.0500 0.7143 0.2111 0.1120 0.3977 65.508 5 -0.799 1.860 0.0081
MWAT054R1 0.1100 1.5714 0.3329 0.2255 0.3977 21.336 5 1.741 1.860 0.0029
MWAT039R1 0.0800 1.1429 0.2792 0.2255 0.3977 28.031 5 0.360 1.860 0.0033

.--

MWAT043R1 0.0500 0.7143 0.2186 0.1120 0.3218 47.996 5 -0.864 1.860 0.0051
MWAT048R1 0.1200 1.7143 0.3328 0.2255 0.5236 44.589 5 0.976 1.860 0.0092
MWAT052R1 0.1000 1.4286 0.3177 0.2255 0.3977 19.242 5 1.487 1.860 0.0024

CONTROL 0.0100 0.1429 0.1347 0.1120 0.2255 37.666 5 -3.951 1.860 0.0020
MWRC209R1 0.0400 0.5714 0.1994 0.1120 0.3218 44.580 5 -1.399 1.860 0.0040
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.76294 1.035 0.12567 -0.814
Bartlett's Test indicates equal variances (p =0.47) 11.7172 26.217
The control means are not Significantly dlHerent (p =1.00) 0 2.30601
Hypothesis Test (1-tail, O.OS)
Homoscedastic t Test indicates Significant diHerences

------'"
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Start Date: 5/29/9813:00
End Date: 6/8/9813:00
SampleDate:
Comments:

Amphlpod Sediment-Total Effective Mortality
Test 10: 590-1 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-PugetSound Test Species:

Dose-Response Plot

SED-Sediment
RA-Rhepoxyniusabronius
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--- --.......,.
Amphlpod Sediment-Total emergence

Start Date: 5/29/98 13:00 Test ID: 590-1 <::safRple lB. ;;:>

End Date: 6/8/98 13:00 Lab ID: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius

Comments:
Conc- 1 2 3 4 5

MWRC209R1 2.0000 3.0000 0.0000 3.0000 1.0000
MWRC208R1 7.0000 6.0000 0.0000 0.0000 2.0000
MWAS022R1 8.0000 4.0000 3.0000 2.0000 1.0000

MWAS024R1 3.0000 12.0000 13.0000 4.0000 4.0000 ('~~a-~Q.£~(...':>
,-

-nf..Cl~

MWAS025R1 4.0000 0.0000 11.0000 9.0000 4.0000
MWAT040R1 3.0000 2.0000 5.0000 1.0000 3.0000 J-<.: ; 1 1 i..U'''l' ( ~.:Js .K I
MWAT049R1 4.0000 1.0000 0.0000 0.0000 1.0000
MWAT054R1 3.0000 3.0000 4.0000 2.0000 6.0000
MWAT039R1 3.0000 3.0000 6.0000 3.0000 3.0000
MWAT043R1 0.0000 2.0000 4.0000 2.0000 0.0000
MWAT048R1 3.0000 0.0000 0.0000 0.0000 14.0000
MWAT052R1 4.0000 2.0000 6.0000 4.0000 6.0000

CONTROL 11.0000 8.0000 0.0000 9.0000 4.0000
MWRC210R1 1.0000 13.0000 1.0000 4.0000 1.0000

Transform: Untransformed 1-Talled
Cone- Mean N-Mean Mean Min Max CVO/. N t-Stat Critical MSD

MWRC209R1 1.8000 0.6000 1.8000 0.0000 3.0000 72.436 5
MWRC208R1 3.0000 1.0000 3.0000 0.0000 7.0000 110.554 5
MWAS022R1 3.6000 1.2000 3.6000 1.0000 8.0000 75.051 5 0.314 1.860 6.8059
MWAS024R1 7.2000 2.4000 7.2000 3.0000 13.0000 67.615 5 1.594 1.860 12.9053
MWAS025R1 5.6000 1.8667 5.6000 0.0000 11.0000 78.450 5 1.056 1.860 11.2689
MWAT040R1 2.8000 0.9333 2.8000 1.0000 5.0000 52.973 5 -0.123 1.860 4.9092
MWAT049R1 1.2000 0.4000 1.2000 0.0000 4.0000 136.931 5 -1.087 1.860 5.0952
MWAT054R1 3.6000 1.2000 3.6000 2.0000 6.0000 42.127 5 0.368 1.860 4.9464
MWAT039R1 3.6000 1.2000 3.6000 3.0000 6.0000 37.268 5 0.375 1.860 4.7604 "~"

MWAT043R1 1.6000 0.5333 1.6000 0.0000 4.0000 104.583 5 -0.843 1.860 5.1324
MWAT048R1 3.4000 1.1333 3.4000 0.0000 14.0000 178.421 5 0.129 1.860 17.7773
MWAT052R1 4.4000 1.4667 4.4000 2.0000 6.0000 38.030 5 0.843 1.860 5.1324

CONTROL 6.4000 2.1333 6.4000 0.0000 11.0000 68.643 5 1.381 1.860 11.2689
MWRC210R1 4.0000 1.3333 4.0000 1.0000 13.0000 129.904 5 0.363 1.860 14.1326
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.28244 1.035 0.97138 1.6152
Bartlett's Test indicates equal variances (p = 0.01) 25.3894 26.217
The control means are not significantly different (p = 0.47) 0.75295 2.30601
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

~
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Start Date: 5/29/98 13:00
End Date: 6/8/98 13:00
Sample Date:
Comments:

Amphlpod Sedlment~T~~1emergence
Test 10: 590-1 Sample 10:
Lab 10: ORNAS-Northwestem Aquat SampleType:
Protocol: PSEP 1995-PugetSound Test Species:

SED-Sediment
RA-Rhepoxyniusabronius

Dose-Response Plot
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~ ~
Amphlpod Sedlmen Total emergence

Start Date: 5/29/98 13:00 Test 10: 590-1
End Date: 6/8/98 13:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius ~,

Comments:
Cone- 1 2 3 4 5

MWRC209R1 2.0000 3.0000 0.0000 3.0000 1.0000
MWRC208R1 7.0000 6.0000 0.0000 0.0000 2.0000
MWAS022R1 8.0000 4.0000 3.0000 2.0000 1.0000

1 •

~Q/1....l,..~ "1'10 cl...e-; -'~o
MWAS024R1 3.0000 12.0000 13.0000 4.0000 4.0000
MWAS025R1 4.0000 0.0000 11.0000 9.0000 4.0000 yY1 uJteC .we; It? /

MWAT040R1 3.0000 2.0000 5.0000 1.0000 3.0000
MWAT049R1 4.0000 1.0000 0.0000 0.0000 1.0000
MWAT054R1 3.0000 3.0000 4.0000 2.0000 6.0000
MWAT039R1 3.0000 3.0000 6.0000 3.0000 3.0000
MWAT043R1 0.0000 2.0000 4.0000 2.0000 0.0000
MWAT048R1 3.0000 0.0000 0.0000 0.0000 14.0000
MWAT052R1 4.0000 2.0000 6.0000 4.0000 6.0000

CONTROL 11.0000 8.0000 0.0000 9.0000 4.0000
MWRC210R1 1.0000 13.0000 1.0000 4.0000 1.0000

Transform: Untransformed 1·Talled
cone- Mean N-Mean Mean Min Max CV% N t-5tat Critical MSD

MWRC209R1 1.8000 0.6000 1.8000 0.0000 3.0000 72.436 5
MWRC208R1 3.0000 1.0000 3.0000 0.0000 7.0000 110.554 5
MWAS022R1 3.6000 1.2000 3.6000 1.0000 8.0000 75.051 5 1.342 1.860 3.3472

..-MWAS024R1 7.2000 2.4000 7.2000 3.0000 13.0000 67.615 5 2.396 1.860 9.4465
MWAS025R1 5.6000 1.8667 5.6000 0.0000 11.0000 78.450 5 1.854 1.860 7.8101
MWAT040R1 2.8000 0.9333 2.8000 1.0000 5.0000 52.973 5 1.132 1.860 1.4504
MWAT049R1 1.2000 0.4000 1.2000 0.0000 4.0000 136.931 5 -0.640 1.860 1.6364

~ MWAT054R1 3.6000 1.2000 3.6000 2.0000 6.0000 42.127 5 2.012 1.860 1.4876
,.;. MWAT039R1 3.6000 1.2000 3.6000 3.0000 6.0000 37.268 5 2.151 1.860 1.3017 .~,

MWAT043R1 1.6000 0.5333 1.6000 0.0000 4.0000 104.583 5 -0.211 1.860 1.6736
MWAT048R1 3.4000 1.1333 3.4000 0.0000 14.0000 178.421 5 0.5n 1.860 14.3185

~ MWAT052R1 4.4000 1.4667 4.4000 2.0000 6.0000 38.030 5 2.741 1.860 1.6736
·CONTROL 6.4000 2.1333 6.4000 0.0000 11.0000 68.643 5 2.245 1.860 7.8101

MWRC210R1 4.0000 1.3333 4.0000 1.0000 13.0000 129.904 5 0.918 1.860 10.6738
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates non-normal distribution (p <= 0.01) 1.26991 1.035 1.04138 2.13007
Bartlett's Test indicates unequal variances (p = 3,47E-03) 29.3674 26.217
The control means are not significantly different (p = 0.47) 0.75295 2.30601
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates Significant differences
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· .
Amphlpod Sediment-Total emergence

SED-sediment
RA-Rhepoxynius abronius

Dose-Response Plot

Test 10: 590-1 ' Sample10:
lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Start Date: 5/29/98 13:00
End Date: 6/8/98 13:00
Sample Date:
Comments:e.::::::.:.:.::. -----=--=------:::--:o-- _
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~
Amphipod Sedimeni=:rotal emergence .

Start Date: 5/29/98 13:00 Test 10: 590-1 Sample 10:
End Date: 6/8/98 13:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: RA-Rhepoxynius abronius ,~

Comments:
Cone- 1 2 3 4 5

MWRC210R1 1.0000 13.0000 1.0000 4.0000 1.0000

MWRC208R1 7.0000 6.0000 0.0000 0.0000 2.0000

MWAS022R1 8.0000 4.0000 3.0000 2~OOOO 1.0000

MWAS024R1 3.0000 12.0000 13.0000 4.0000 4.0000 ,/.' --C{)
MWAS025R1 4.0000 0.0000 11.0000 9.0000 4.0000

,-..err~fJa"L,t.,~w

MWAT040R1 3.0000 2.0000 5.0000 1.0000 3.0000 /Yl c-UIf' C ,;z / 6 te !
MWAT049R1 4.0000 1.0000 0.0000 0.0000 1.0000

MWAT054R1 3.0000 3.0000 4.0000 2.0000 6.0000
MWAT039R1 3.0000 3.0000 6.0000 3.0000 3.0000

MWAT043R1 0.0000 2.0000 4.0000 2.0000 0.0000

MWAT048R1 3.0000 0.0000 0.0000 0.0000 14.0000

MWAT052R1 4.0000 2.0000 6.0000 4.0000 6.0000

CONTROL 11.0000 8.0000 0.0000 9.0000 4.0000

MWRC209R1 2.0000 3.0000 0.0000 3.0000 1.0000
Transform: Untransformed i-Tailed

Cone- Mean N-Mean Mean Min Max CV% N t-5tat Critical MSD
MWRC210R1 4.0000 1.3333 4.0000 1.0000 13.0000 129.904 5
MWRC208R1 3.0000 1.0000 3.0000 0.0000 7.0000 110.554 5
MWAS022R1 3.6000 1.2000 3.6000 1.0000 8.0000 75.051 5 -0.153 1.860 12.7565
MWAS024R1 7.2000 2.4000 7.2000 3.0000 13.0000 67.615 5 1.005 1.860 18.8558
MWAS025R1 5.6000 1.8667 5.6000 0.0000 11.0000 78.450 5 0.526 1.860 17.2194
MWAT040R1 2.8000 0.9333 2.8000 1.0000 5.0000 52.973 5 -0.497 1.860 10.8598
MWAT049R1 1.2000 0.4000 1.2000 0.0000 4.0000 136.931 5 -1.149 1.860 11.0457
MWAT054R1 3.6000 1.2000 3.6000 2.0000 6.0000 42.127 5 -0.165 1.860 10.8970
MWAT039R1 3.6000 1.2000 3.6000 3.0000 6.0000 37.268 5 -0.167 1.860 10.7110 .--'"
MWAT043R1 1.6000 0.5333 1.6000 0.0000 4.0000 104.583 5 -0.983 1.860 11.0829
MWAT048R1 3.4000 1.1333 3.4000 0.0000 14.0000 178.421 5 -0.168 1.860 23.7278
MWAT052R1 4,4000 1.4667 4,4000 2.0000 6.0000 38.030 5 0.164 1.860 11.0829

CONTROL 6.4000 2.1333 6.4000 0.0000 11.0000 68.643 5 0.789 1.860 17.2194
MWRC209R1 1.8000 0.6000 1.8000 0.0000 3.0000 72.436 5 -0.918 1.860 10.6738
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.77707 0.781 1.96679 4.8079
F-Test indicates equal variances (p = 0.02) 15,8824 23.1539
The control means are not significantly different (p = 0.73) 0,36274 2.30601
Hypothesis Test (t-tatl, 0.05) ~--- -:=-----,--
Homoscedastic t Test indlcate~gn'ficantdifferences.--/
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SED-Sediment
RA-Rhepoxynius abronius

Dose-Response Plot

Test 10: 590-1 Sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Amphlpod Sediment-Total emergence

. ..

Start Date: 5/29/98 13:00
End Date: 6/8/9813:00
Sample Date:
Comments:• ...;;.:;.;~;;.;;;;.;..-...-----------~~:"':":"::-:-=-:~;-::--------------
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Test: AS-Amphlpod Sediment TesliO 590-' ',/ ./ '-, - ~ ... ~ a . ., 1<- I

Species: RA-RhepoxynluS abronius Protocol. PSEP 1995-Pugel Sound ..'C:L~. it. "/-i,·I_.I"::"(· _ <~)"r"" !- ,( CI:--L ~;'2-1./od(.... Lk.~.l-J-. : JI-

ll. :Z.--I
Sample 10: Sample Type: SED-Sediment _.C-. ll . • i!,,--~ ".Cz_'.J .... <.'tl!-lL.LC.d .. c. ,,- {.{'·Cu- .-,~. rL {.l't: t.( .f-I<: l-t/-<..<.../ C.t./J{"l.,

Start Dale: 5/29/98 13:00 End Dale: 618198 1300 lab 10: ORNAS-Northweslem Aqualic Sciences L... Y C. [L vf' £. t' r, ~t. (J 1...'-. e, I ) / ..1/('1 7 'il 7f

~~
Proportion Numb~1+ Prop Survive Prop No.emerged No.emerged No.emerged No.emerged No.emerged No.emerged No.emerged No.emerged No.emerged No.emerged

T::J
Pos 10 Rep Group Day 0 Survived Reburied rs buried TEM dayl day2 day3 day4 day5 day6 day7 day8 dav9 dayl0 eme

I 1 MWRC209R\ 20 20 1 20 , 0 0 0 2 0 0 0 0 0 0 0 2

2 2 MWRC209Rl 20 20 1 20 1 0 0 0 \ \ 0 0 0 0 \ 0 3

3 3 MWRC209Rl 20 20 1 19 095 005 0 0 0 0 0 0 0 0 0 0 0

4 4 MWRC209RI 20 '9 095 19 1 005 0 0 0 \ 0 0 0 0 0 2 3
5 5 MWRC209Rl 20 '8 09 18 1 01 0 0 0 1 0 0 0 0 0 0 1
6 1 MWRC208RI 20 18 09 18 1 01 0 0 2 2 0 0 0 2 0 1 7
7 2 MWRC208Rl 20 19 095 18 094736842 01 0 0 1 1 0 0 2 0 1 \ 6

8 3 MWRC208RI 20 20 I '9 095 005 0 0 0 0 0 0 0 0 0 0 0

9 4 MWRC208Rl 20 19 095 19 1 005 0 0 0 0 0 0 0 0 0 0 0

10 5 MWRC208RI 20 19 095 19 1 005 0 0 0 0 0 0 0 1 0 1 2

11 I MWAS022Rl 20 19 095 16 094735842 01 2 1 0 2 0 0 \ 0 0 2 8

12 2 MWAS022RI 20 11 085 11 1 015 0 0 0 0 0 0 1 2 0 1 4

13 3 MWAS022Rl 20 '9 095 19 1 005 0 0 \ 0 0 0 0 0 0 2 3

14 4 MWAS022RI 20 19 095 '9 1 005 , 0 0 0 0 0 0 1 0 0 2
15 5 MWAS022Rl 20 19 095 19 1 005 0 0 0 0 0 0 0 0 0 1 1
16 I MWAS024R, 20 '6 09 16 1 01 0 0 0 0 0 0 0 1 0 2 3
11 2 MWAS024Rl 20 16 09 16 , 01 0 0 1 1 1 2 3 2 2 12

\ 16 3 MWAS024Rl 20 '6 06 14 0675 03 0 0 1 2 0 0 5 0 4 1 13

.'" 19 4 MWAS024RI 20 14 07 14 1 03 0 0 0 0 0 0 0 0 2 2 .-
-,I 20 5 MWAS024Rl 20 16 06 '6 1 02 0 0 0 0 0 0 2 2 0 0 4

\ 21 I MWAS025R, 20 16 06 16 1 02 0 0 0 1 0 0 2 0 0 1 4
22 2 MWAS025Rl 20 20 1 20 I 0 0 0 0 0 0 0 0 0 0 0 0
23 3 MWAS025RI 20 17 065 17 1 015 0 I 0 0 1 4 4 1 0 0 11
24 4 MWAS025Rl 20 19 095 '9 1 005 0 0 0 0 0 0 2 2 2 3 9
25 5 MWAS025Rl 20 11 065 17 I 015 0 1 1 0 0 0 0 1 1 0 .-
26 1 MWAT040Rl 20 16 09 16 1 01 0 0 1 0 0 0 0 0 0 2 3
27 2 MWAT040Rl 20 19 095 18 094736642 0.1 0 0 0 1 0 0 0 0 I 0 2
28 3 MWAT040Rl 20 19 095 19 1 005 0 0 0 1 0 0 1 1 I I 5
29 4 MWAT040Rl 20 20 1 20 1 0 0 0 0 0 0 0 0 \ 0 0 1

30 5 MWAT040RI 20 20 1 19 095 005 0 0 0 0 0 0 0 0 2 1 3
31 1 MWAT049Rl 20 20 , 20 1 0 0 0 0 0 1 0 1 0 0 2 4

32 2 MWAT049RI 20 \8 09 11 094444444 015 1 0 0 0 0 0 0 0 0 0 1
33 3 MWAT049RI 20 20 1 20 1 0 0 0 0 0 0 0 0 0 0 0 0
34 4 MWAT049RI 20 20 1 20 1 0 0 0 0 0 0 0 0 0 0 0 0
35 5 MWAT049Rl 20 18 09 18 1 01 0 0 0 0 0 0 0 0 0 1 1
36 1 MWAT054RI 20 18 09 17 094444444 015 I 0 0 0 0 0 0 0 1 1 3
37 2 MWAT054Rl 20 17 085 , 7 I 015 0 0 0 0 0 0 0 3 0 0 3
38 3 MWAT054Rl 20 19 095 16 094736842 01 0 0 0 0 0 0 0 1 2 1 4
39 4 MWAT054R, 20 19 095 19 1 005 0 0 0 0 0 0 0 0 1 1 2
40 5 MWAT054R, 20 \6 09 18 I 01 0 1 1 0 1 0 1 1 0 1 6
41 1 MWAT039RI 20 19 095 19 1 005 0 0 0 0 0 0 1 0 \ 1 3
42 2 MWAT039R, 20 18 09 17 094444444 0'5 0 0 0 0 0 0 0 0 2 1 3
43 3 MWAT039RI 20 19 095 19 1 005 0 , 0 0 \ 2 0 0 0 2 6
44 4 MWAT039R, 20 '9 095 '9 I 005 0 0 1 0 0 1 0 0 0 1 3
45 5 MWAT039R, 20 19 095 18 094736842 01 1 0 0 1 0 0 0 1 0 0 3
46 1 MWAT043RI 20 19 095 19 1 005 0 0 0 0 0 0 0 0 0 0 0

) ) )
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Test: AS·Amphipod Sediment TesII0.590-1 .~

Species: RA·Rhepoxynius abronius Protocol PSEP 1995-Pugel Sound

Sample 10: Sample Type' SEO·Sedimenl

Start Dale: 5129198 13.00 End Dale: 616/96 1300 lab 10' ORNAS·Northweslern Aquatic Sciences

41 2 MWAT043Rl 20 16 09 16 I 01 1 0 0 0 0 0 1 0 0 0 2
46 3 MWAT043Rt 20 20 I 20 I 0 0 0 0 0 0 0 1 0 0 3 4

49 4 MWAT043RI 20 16 09 16 I 01 0 0 0 2 0 0 0 0 0 0 2
50 5 MWAT043R1 20 20 1 20 I 0 0 0 0 0 0 0 0 0 0 0 0

51 1 MWAT046R1 20 16 06 16 I 02 0 0 0 0 0 0 0 1 0 2 3
52 2 MWAT046Rl 20 20 I 19 095 005 0 0 0 0 0 0 0 0 0 0 0

53 3 MWAT046RI 20 19 095 19 I 005 0 0 0 0 0 0 0 0 0 0 0
54 4 MWAT046Rl 20 16 06 15 09315 025 0 0 0 0 0 0 0 0 0 0 0
55 5 MWAT046RI 20 19 095 19 I 005 0 0 I 0 0 2 4 2 2 3 14
56 I MWAT052RI 20 16 09 16 I 01 0 0 I I 0 0 I 0 0 1 4

51 2 MWAT052Rl 20 20 I 19 095 005 0 0 0 0 0 0 0 0 0 2 2
56 3 MWAT052RI 20 17 065 17 t 015 1 I 0 0 0 0 0 0 0 4 6
59 4 MWAT052Rl 20 19 095 16 094736642 01 0 0 0 0 0 0 0 0 2 2 4
60 5 MWAT052RI 20 20 I 16 09 01 0 2 1 0 I 0 0 0 0 2 6
61 I CONTROL 20 19 095 19 1 005 I 0 0 2 0 0 2 2 2 2 1I
62 2 CONTROL 20 20 I 20 I 0 0 0 0 I I 2 I I 1 I 8
63 3 CONTROl 20 20 I 20 1 0 0 0 0 0 0 0 0 0 0 0 0
64 4 CONTROL 20 20 I 20 I 0 0 0 0 1 I 0 2 2 1 2 9
65 5 CONTROL 20 20 I 20 I 0 0 0 0 I 0 0 I 0 1 I 4

\ 66 I MWRC210Rl 20 19 095 19 1 005 0 0 0 0 1 0 0 0 0 0 1

"- 61 2 MWRC210Rl 20 16 09 16 1 01 0 0 I 1 0 1 2 3 2 3 13

<'J 66 3 MWRC210Rl 20 20 I 19 095 005 0 0 0 0 0 0 0 1 0 0 1

\ 69 4 MWRC210Rl 20 19 095 19 I 005 0 0 0 1 1 0 0 1 1 0 4
10 5 MWRC210Rl 20 18 09 18 I 0.1 0 0 0 0 0 0 0 0 0 1 1

Convnenls:
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Te.IIO: 590-1

Protocol PSEP 1995·Puget Sound

Sample Type: SED· Sediment

End Date: 6/8/98 13'00 Lab 10' ORNAS·Northweslern Aquatic Sdences

Test AS-Amphipod Sedlmenl

Species. RA·Rhepoxynius abronlus

Sample 10:

Start Date: 5129/9813:00
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Test: AS·Amphipod Sediment TestlO 590·1

Species. RA.Rhepoxynius abronius PrOIOCol PSEP 1995·Pug~1 Sound

Sample 10. Sample Type. SEO·Sediment

Start Date. 5/29198 1300 End Date 6181981300 Lab 10 ORNAS·Northwestem Aqualic Sciences

47 2 MWAT043Rl 20 18 09 18 1 01 1 0 0 0 0 0 1 0 0 0 2
48 3 MWAT043Rl 20 20 I 20 1 0 0 0 0 0 0 0 1 0 0 3 4
49 4 MWAT043Rl 20 18 09 18 1 Of 0 0 0 2 0 0 0 0 0 0 2
50 5 MWAT043Rl 20 20 1 20 1 0 0 0 0 0 0 0 0 0 0 0 0

51 1 MWAT048Rl 20 16 08 16 1 02 0 0 0 0 0 0 0 1 0 2 3
52 2 MWAT048RI 20 20 I 19 095 005 0 0 0 0 0 0 0 0 0 0 0

53 3 MWAT048Rl 20 19 095 19 1 005 0 0 0 0 0 0 0 0 0 0 0

54 4 MWAT048Rl 20 16 08 15 09375 025 0 0 0 0 0 0 0 0 0 0 0

55 5 MWAT048Rl 20 \9 095 19 1 005 0 0 1 0 0 2 4 2 2 3 14
56 I MWAT052RI 20 18 09 18 1 01 0 0 1 1 0 0 1 0 0 1 4
57 2 MWAT052Rl 20 20 1 19 095 005 0 0 0 0 0 0 0 0 0 2 2
58 3 MWAT052Rl 20 17 085 17 1 015 1 I 0 0 0 0 0 0 0 4 6
59 4 MWAT052Rl 20 19 095 18 0.94736842 01 0 0 0 0 0 0 0 0 2 2 4

60 5 MWAT052Rl 20 20 1 18 09 0.1 0 2 1 0 1 0 0 0 0 2 6
61 1 CONTROL 20 19 095 19 1 005 1 0 0 2 0 0 2 2 2 2 11
62 2 CONTROL 20 20 1 20 1 0 0 0 0 1 1 2 1 1 1 1 8
63 3 CONTROL 20 20 1 20 I 0 0 0 0 0 0 0 0 0 0 0 0
64 4 CONTROL 20 20 1 20 1 0 0 0 0 1 1 0 2 2 1 2 9
65 5 CONTROL 20 20 1 20 1 0 0 0 0 1 0 0 1 0 1 1 4
66 1 MWRC209RI 20 20 1 20 1 0 0 0 2 0 0 0 0 0 0 0 2
67 2 MWRC209Rl 20 20 1 20 1 0 0 0 1 1 0 0 0 0 1 0 3
66 3 MWRC209Rl 20 20 1 19 095 0.05 0 0 0 0 0 0 0 0 0 0 0, 69 4 MWRC209Rl 20 19 0.95 19 1 0.05 0 0 0 1 0 0 0 0 0 2 3
70 5 MWRC209Rl 20 18 09 18 1 0.1 0 0 0 1 0 0 0 0 0 0 1

Comments.
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.-
NORTIiWESTERN AQUATIC SCIENCES PROTOCOL NO. N11S-

AaJTE TOt<ICI.TY TEST (ALL SPECIES)

•.\
T~t No.'1'1q-g"1~Client • pC! (~I Investigator~ _
'l'est Type (rangefinding/@tJ.nitivEtV Test Length (hr )__~ _

Species ~ HEfc '6. '1 N H/S 1hzhlW JUS
------------------------------------------------------------------------------

,.
e'

SIUDY hANAGEMENr
Client: q C '"TEi.>T
client's Study Moni tor:~JV~A~----_:_-___:_-------------
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: tJc...o eou l..aaQg.A1c£-1 _
Laboratory's study Personnel:

Pro j . Man. /Study Dir. R. S. c.A l.. 0 L"'; EL..L.

QF>. Officer 1...1(, fJe.M.e-ftt
1. ~C) c.. .S""~ .~' ........- -~ ~3 .:'i\.\C 1i?'C':\\ C. ~

Study Sched'...lle:
':'est Beginning: as ... ':::L~ - C'\ tr 1'5'"00 Test Ending: t.- - 2.....-q 8'

e

TEST l·iATI:RIll.L
Desr.::~:'ption: C.ADM\\JN\ At'=?
Non..s SarT?l e No. :
Date ci Collection:
Date of Receipt:
Temperature (·C):
Dissclved oxygen (mg/L):
Conductivity (~hos/cn):

~H:

Hardness (mg/L):
Alkalinity (mg/L):

M A-U-J 1oJ<:. ~...c DI co-r -;F- 7AJ l;..

Cdc.L,:' ;'0 ;+.. 0 (I.e ''I'\''~/''''l..-) S1'£XL rQ.Ep"p ::;-Ib...q:f-

pH 1 )

AD Jv'~·z@ u:)
'" ll-U -q (b.1. u;;:rrceL)

CRGnUI~.s

S;:-=-:::ies: R.i-+E.e:::)l.~N:v> 862.;,.; ....'> Age: Si=e:
Scu::-ce: ~ 2",..;,,.....+,·... "'hj\ \'S",., b 'vJl--.~tbh :I,de'e), ""-'1\ ------
F.c:::~i!T'21::.,cr. Data: c."\l~:",\"".\ 5-2.S-12:

DIUJTICN WATER
Des cri p t i on : ~A(:t vo./'{+ f2A-4 c.;,cAU:A--ri-L.-
Date of ?repara?iori/collectiod: __~5:--~L=r~~~=9~~~-------------------=._ _
wate:- C;uali:.':': Ccnd , (u-nhos/crn) Salinity (ppt) Z~, 0

p.ar:::.:'1ess (m:;/L as caCC3 ) Alkalinity (mg/L as caCJ-3-- _
T:-eatr<:e..o:':s: AeJ?,..ft=1'EO FIL1e:eeD Ie 0.-1..4..W\ sPrukJ,-r....-

} - ) . (

L'=3:::e :T~ (DC):oo (r.o!L); pH :Sal/Conc.' Cormenrs

e-

~ear. /.3 <1.- .5, r leY .).7. ?-
c: - '1, r- ,),,8 D6~ O'E-..J.~.

(~n -3 3 -3 -.J
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NORTHHES'I'ERN AQUATIC SCIEliCE:S PROTCCOL NO. NAS-
AarI'E TOXICITY TEST (ALL SPECIES)

•
Test No. q59- !91- Client' ~.---,~c..-:::J.- Investigator _
------------------------------------------------------------------------------

TEST PROCEOORES AND <nIDITIClfS
Test concentrations: (50\ series reccmnended) 10,.2,1,0'2, Pel, i "''bL~

Test chambers: ZSQ m~ e.SAI!",,§.?:> Test volume: 100 a\\.=<
Replicates/treatment: (2) '2.. Organisms/treatment: (20) 2D (JO!.ca.ePL.)
Test water changes: 1YQAlp Aeration during test: tJOJJE,..

Feeding: None Photoperiod.'ciaU ,h C,..;.....st--.-\ \,., ......'\ 8"-
Temperature: /5 ~ ! .
Duration: 24-hr, 48-hr, @ Renewal: JJC'.ve:-
Beaker placement: Stratif~ randomization

Randomization chart:
I

0·3 :0· I
.., .0 J.O

!
S

e- I I:6 ( 0'5 1 ? c»
1""-

! !

/0
(0

If
10

A~~_---.lL-__-l. ....l.- J.....,;,____L.....:...___l.

B~___.J. -J- .l-__-I.- J..______l.

C-L- '--__-.L -.l... J.-__--L. -I.

D-L-__--.;L-__-l. ....l.- J.-__--L. --I.

Ics.1" c.ekl c..

(m~/4- )

10

3.0

1.0

O,'~

Ml-'-;' of cc:.l Stoc.K..

~.O~/tAL.) Pc~ ~'Y'I\-

o. -z..

0.0(..,

'00 L'N -rH-€J'.l

~ezUbM-( uP

Ie VOL.uME: IN

bf2..AD\..'Pt \"60

C~ ~/JJ DCR- lIJ!
DIL.:/'J WA--rEl2..,

O. \

- 2 - Rev. 2/97



('

./

0(:::' III

I;'" i i:

,.

Survlvcrs
::>. B

( 0
U t.:

. .. .,•

...

,7
/

",

: Harc..; ':-.:k .
; (rro/L): (rrc/L);

7=J ,z-

,~ -::j..
t •

, +.~-

1'-1-.5

'-=t-.u7
/

/

,/

...

, I
,/

; Cone. DE
: (1.rrTlh / en) :

/,
/ ,

! cc::.c.
: 11.T.'i:/ en) :

I !

•

Sal.
(DOt)

l -,~ r
._. ' . \.....-

.sa ~ .
, ( :::Jl: )

s -:)'
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t I~ .c"
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;. o

c ./

3 ((s / / /0 (; ':.c:::-f-t- I

2.

6. I )-:>, ~
5. I 1"7. li
4. ic. U.
3. /..; • ~
2. ,';·lJ

~~ORTHWESTERN AQUATIC SCIENCES PRaI'OCOL NO. NAS-
AaJTE TOXICITY TEST (ALL SPECIES)

Test No.Q5Q- ;9r-Client q ( Te>1 Investigator _
------------------------------------------------------------------------------
DAY 0 ( 5/'Z-i(iCO ~ <..

DAY

6.

4.
3.

5.

DAY

1.

i I l:'

L ~ .L'

- I l...

.; .:: :.
c C' I-
6. (2

0.;;1 4 re..

C~~':.

r i'" (. I L

1 , ':'
, :: r-,,
3.
4 (-

~

5. C' . (

6. if
Remarks:

•

1.

• 2 .
3.
4.
5.
6.

DAY

•
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Start Date:
End Date:
Sample Date:
Comments:
Conc-mg/L

5/29/98 15:00
612198 14:20

2

Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: EPAA 91-EPA Acute Test Species:

REF-Ref Toxicant
CDCL-Cadmium chloride
RA-Rhepoxynius abronius

D-Control
0.1
0.3

1
3

10

0.8000
0.4000
0.3000
o.oooe
0.0000
0.0000

0.8000
0.5000
0.3333
0.0000
0.0000
0.0000

Transform: Arcsin Square Root Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N Resp Number

D-Control 0.8000 1.0000 1.1071 1.1071 1.1071 0.000 2 4 20
0.1 0.4500 0.5625 0.7351 0.6847 0.7854 9.685 2 11 20
0.3 0.3167 0.3958 0.5976 0.5796 0.6155 4.241 2 13 19

1 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20
3 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20

10 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20

Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
Equality of variance cannot be confirmed

Maximum Likelihood·Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

2.20229 0.63652 0.95472 3.44987 0.2 2.42313 11.3449 0.49 -0.8018 0.45407 6
.----'

Slope
Intercept 6.76585 0.45117 5.86195 7.66976
TSCR 0.21322 0.09094 0.03497 0.39146 1.0
Point Probits mg/L 95% Fiducial Limits ~

0.9
EC01 2.674 0.01386 0.00024 0.04531
EC05 3.355 0.02827 0.00121 0.0732 0.8

EC10 3.718 0.04133 0.00285 0.09518 0.7
EC15 3.964 0.0534 0.00506 0.11413

~ 0.6
EC20 4.158 0.065.l7 0.00795 0.13235 c:

EC25 4.326 0.07797 0.01167 0.15082 &. 0.5

EC40 4.747 0.1211 002999 0.21466
III

~ 0.4
EC50 5.000 (0.15782 0.051~5 0.2729"7/ 0.3
EC60 5.253 0.20569 0.08502 0.36038
EC75 5.674 0.31948 0.17152 0.65336 0.2

EC80 5.842 0.38048 0.21464 0.87348 0.1
/

EC85 6.036 046643 0.26956 1.26718
0.0

»>:

EC90 6.282 0.60259 034563 2.1022
0.0001 0.01

EC95 6.645 0.88116 0.47622 4.66997
100

EC99 7.326 1.79632 0.8085 224288
Dose mg/L

ToxCalc v5.0.15N
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Test AT-Acute 96-hr Toxicity Test Test 10:999-897

Species: RA-Rhepoxynius abronius Protocol: EPAA 91-EPA Acute

Sample 10:REF-Ref Toxicant Sample Type: COCL·Cadmium chloride

Start Date: 5/29/98 '15:00 End Date: 612198 14:20 Lab 10:ORNA5-Northwestem AQuatic Sciences

Pos 10 Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes

1 1 D-Control 10 8

2 2 D-Control 10 8
3 1 0.100 10 4

4 2 0.100 10 5

5 1 0.300 10 3

6 2 0.300 9 3
7 1 1.000 10 0

8 2 1.000 10 0

9 1 3.000 10 0

10 2 3.000 10 0
11 1 10.000 10 0
12 2 10.000 10 0

Comments .

ToxCalc 5.0.15N

-,«:



Reference toxicant test control chart- Rhepoxynius abronius - last 20 points

CV% = 62.4

3.50

3.00
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.s 2.00
0
l()

o
..J 1.50.c
<6
0> 1.00

0.50

\1•
\ '•

0.00
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Test Date

ToxCafc v4.0
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Amphipod Collection Data Sheet

Sold to N,.J" ~wC,,~'" ~""f>j5.....e...... '
.Afh.t: M,·<.w..tt J.1MItI I

5/·y'i y~..,:~c. e"'7 R.'D~
N~.noN. oR. q=r3~>

Species f\Lpo:.,t\."<A. .., ~tN~'~S
/

Field Collection Notes

Location Wc,i>~ k~ ~Vk~J~ i, ((O~ vA
5/?5fq~

-,
Data Collected

Number Collected 40W+-
Temperature 1/ 'e

pH +<6
Dissolved Oxygen q t.( r;

Salinity ,30 %()
Notes

Holding Conditions

Temperature Ii ~c.

Notes
.

Shipping Date 5 /Z-G(~i t

......,
'-I

..
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___________________NORTIIWESTERN AQUATIC SCIENCES_

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test No,: 590-3
IiIk: Mytilus sp. larval sediment toxicity test.
Protocol: NAS-XXX-CG4, June 20, 1990 (Revision 2, February 10, 1997). Complies with: Recommended
Guidelines for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications
as specified by the Puger Sound Dredged Disposal Analysis Program.

STUDY MANAGEMENT
Study Sponsor: Foster Wheeler Environmental, 10900 N.E, 8th St., Suite 1300, Bellevue, WA 98004
Sponsor's Study Monjtor: Mr. Gary Braun
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365,
Test LQcation: Newport Laboratory,
LabQrnlOlY's Srudy Personnel: R.S, Caldwell, Ph,D" Proj. Mngr./Study Dir.: L.K. Nemeth, B.A" QA Officer;
M,S. Redmond, M,S., Aq. ToxicoI.; GJ, Irissarri, B,S" Aq, Toxicol.; B. Crowe, B,S" Sr. Tech,
Study Schedule:

Test Beginning: 6-4-98, 1700 hrs.
Test Ending: 6-6-98, 1700 hrs.

Disposition of Srudy Records: All specimens, raw data, reports and other study records are stored according IQ
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd.. Newport, OR
97365.
GOQd Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices (GLP)
as defined in the EPAffSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Pan 792).
Statement ofOuality Assurance: The test data were reviewed by the Quality Assurance Unit tQ assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data .

TEST MATERIAL
Test Sediments: Unidentified marine sediments. Details are as follows:

NAS Sample No. 0690F 0691F 0692F 072IF 0722F
Foster Wheeler Sample No. MWAS022Rl MWAS024RI MWAS025Rl MWAT040R \IWAT049Rl

1
Collection Date 5-15-98 5-15-98 5-15-98 5-18-98 :'.] 8·9S
Receipt Date 5-18-98 5-18-98 5-18-98 5-20-98 5-20·98
Interstitial salinity (ppt) 28.5 27.0 28.0 270 28.0

i':AS Sample No 0723F 0727F 0728F Oi29F Oi30F
Foster Wheeler Sample No. MWAT054R MWAT039RI MWAT043RI MWATCW8R \ 1\\' A TO S2RI

1 1
Collection Date 5-18-98 5-19-98 5-19-98 5-19-98 ~·I O.9S

Receipt Date 5-20-98 5-2 J-98 5-21-98 5-2 J -95 )·2'·QS
lntersuual salinity (ppt) 25.0 26.0 240 240

NAS Sample NQ. 0749F 0750F 0751F
Foster Wheeler Sample NQ. M\VRC20SRI MWRC209RI MWRC210Rl
Collection Date 5-22-98 5-22-98 5-22-98
Receipt Date 5-28-98 5-28-98 5-28-98
Interstitial salinity (ppt) 28.0 29.0 28.0

"Insufficient water available for salinity measurement.

~: Stored locked at 4°C 10 the dark in capped containers until used .
Ireaonems: Homogenized.

Test No. 590-3
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TEST WATER
Smi.w:: Yaquina Bay, Oregon
Date of Collection: 6-3-98
Water QualitY: Salinity 28.0 ppt; pH 7.9
Pretreannent: Filtered to :$0.40 um and aerated.

TEST ORGANISMS
~:Mytilus sp., mussel.
~: 1.0 hr post-fertilization
~: Yaquina Bay, Oregon.
Acclimanon: Adults were collected 6-4-98 and used immediately.
Source of Gametes: 8 females, 4 males.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in thisstudy.

Test Chambers: 1 L covered borosilicate glass beakers
Test Volumes: 18 g of test sediment brought up to a final volume of 900 ml with test water. Sediment was
allowed to settle for the normal period of 4 hours as specified in the protocol.
Replicatesffieatment: 5 (plus a 6th water quality replicate).
Sediment SalinitY Adjustment: None required.
Initial ConcentratiQn oUest Organisms: 32.21m1
Waler volume changes per 24 hours: None
Volyme of Subsamples Taken fQr Coynting: 10 ml
Aeration: Yes by slow bubbling at least 2 ern above the sediment surface.
fuding: None
Acceptance Critena: The percent normal in the seawater control must be ~70%.

Effects Criteria: The effects criteria used were: 1) mortality: 2) abnormal development to the fully-shelled stage:
and 3) the combined mortaliry/abnormaliry endpoint. Normal development is defined as transforrnanon to the
fully shelled. straight-hinged. D-shaped prodissoconch I stage. Data collected were: I) the initial embryo density:
2) the number of abnormal larvae observed: and 3) the number of normal larvae observed. The results were
expressed as: I) percent abnormality; 2) percent mortality: 3) combined percent mortality and abnormality: and 4)
normalized (to the seawater control) a) percent mortality and b) combined percent mortality and abnorrnahry.
\Vater Ollahf',' and Other Test CQodltjQos: The temperature. dissolved oxygen, salinity, and pH were measured
In the water quality replicate test chamber daily. Arnmonia-N and sulfide were measured in the overlying
water of the water quality replicate test chamber QO days zero and 2. Sulfide and arnrnonia-N analyses were by
[he methylene blue (EPA Method 376.2) and salicylate (Clin Chtm. Acta 14:403, 1996) colonmernc methods.
respectively: samples were not distilled prior to analysis. The values of individual water quahry
measurements are to be found in the raw data (Appendix II). The means. and rmrnmurn and maximum values
for the water quality parameters during the test are listed in Table 1. The photoperiod was 14:10, L:D.

DATA Ai"lAL YSIS ;\lETHODS
Prior to Issuance Qf the July 1995 revision of the PSEP recommended guidelines for conducting laboratory
bIQJSSJys. 00 specific guidance was given for the computanon of endpoints, All three standard endpoints, percent
abnormal, percent cornbmed mortality/abnormality. and percent mortality have occasionally been computed both
with. and without, norrnalizanon for the seawater control. Endpoints in this report have been computed according
to the following formulas:

PABN (Percent Abnormality) = 100'"(AiT)
PABl\'D (Combined Percent Mortality/Abnormality) = 100'"((l-N)1I)
PMORT (Percent Mortality) = 100'"((I-T)/l)

Test No. 590-3 2
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where the following are counts per 10 ml subsample:

N =nonnallarvae counted
A = abnormal larvae counted
T =N+A (total larvae counted)·
I = number of inoculated embryos (from average ofzero time counts)
TS = average of total larvae counted in seawater controls
NS = average ofnonnallarvae counted in seawater controls

The means and standard deviations were then calculated for each treatment level. The statistical software
employed for these calculations was Microsoft Excel Ver. 5.0. Values of the five endpoints for the test
sediments were statistically compared against each of the three reference sediments using ToxCalc v5.0.l5N.
An arcsine square root transformation was performed on proportional data before analysis. Following
transformation and determination of normality and homogeneity of variances, one-tailed homoscedastic t-tests
were conducted at the 0.10 level of significance.

PROTOCOL DEVIATIONS
1. An inoculation volume (10 ml) higher than the specified 1.0 ml was used, with a more dilute larval stock.
This minor deviation is unlikely to have had any adverse effect on the test results.

2. Temperature was recorded as 14.9 °cin two monitoring beakers on the last day of the test. This minor
deviation (0.1 "C) should not adversely impact the test results.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using copper as CuS04- 5H20 to evaluate
the performance of the test organisms used in the sediment toxicity test. The performance is evaluated by
comparing the results of this test with historical results obtained at the laboratory. The reference toxicant test raw
data are found in Appendix III.

Test No.: 999-904
Reference Toxicant and Soyrce: Copper as CuS04- 5HP , Argent Lot #0195, 1.0 mg/rnl stock prepared 8-2-96.
Test Date: 6-4-98
Dilution Water Used: Yaquina Bay, Oregon, seawater
~: 48-hr EC5D, 11.4 J.1g/L Cu. Ibis result is within the laboratory's control chart warning limits (8.70 to
11.8 llg/L Cu.

RESULIS AND CONCLUSIONS
A total of 10 test replicate subsamples were recounted (QC counts) by a second investigator as a check on the
acceptabiliry of the initial counts (Appendix II). In all instances the QC counts were very close (coefficients of
variation from 0 to 3 for counts of normal larvae) to the mitial counts and were considered acceptable.

The test was considered to be acceptable because 82.5% of the inoculated embryos (32.2Jrnl based on average
counts of zero time samples) produced normal larvae in the seawater controls. This exceeds the test acceptance
criterion of ~70% as specified in the protocol. In addition, the results of the reference toxicant test were
acceptable compared with the laboratory's historical data for this species.

Water quality data collected during the test exposure in water qualiry monitoring beakers for each treatment are
summarized in Table I. A detailed tabulation of the water qualiry results by sample and date can be found in the
raw data (Appendix II). All water qualiry measurements of temperature, dissolved oxygen, and pH were within
the protocol specified ranges. Sulfides were not detected (detection limit, 0.01 mg/L) in the overlying water of
the water quality monitoring beakers either at the beginning or end of the test Total ammonia-N was detected at
only 0.2 mg/L in the overlying water of one water quality monitoring beaker at the beginning of the test, with

Test No. 590-3 3
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none detected in the remaining water quality beakers (detection limit = 0.2 mgIL), and reached a maximum of 0.3
mg/L at the end of the test.

The means and standard deviations of the biological responses for each sediment are summarized in Table 2.
Detailed data organized by sample and replicate, including the larval counts, all calculated endpoints, summary
statistics and hypothesis testing, for all calculatedendpoints are given in the raw data (Appendix 0).

For sample MWAS022RI, percent mortality (29.0%), combined mortality and abnormality (33.6%), and
normalized combined mortality and abnormality (19.6%) were significantly greater than that in reference
MWRC208Rl (19.8%,23.6%, 7.5%), and MWRC209Rl (19.8%,24.4%,8.4%).

For sample MWAT054Rl, percent mortality (26.8%), combined mortality and abnormality (32.1 %), and
normalized percent mortality (17.5%) were significantly greater than that in reference MWRC208RI (19.8%,
23.6%,9.6%), and MWRC209Rl (19.8%,24.4%,9.5%). Percent abnormality for this sample (7.2%)
was also significantly greater than that in MWRC208Rl (4.7%).

For sample MWAT048Rl, percent mortality (25.0%), combined mortality and abnormality (29.5%),
normalized percent mortality (15.4%), and normalized combined mortality and abnormality (14.6%) were
significantly greater than that in reference MWRC208Rl (19.8%,23.6%,9.6%,7.5%). The combined and
normalized combined endpoints for this sample were also significantly greater than the values for
MWRC209Rl (24.4%, 8.4%).

Sample MWAT05 2R 1 showed significantly higher percent mortality (26.1 %) than reference MWRC208R I
(19.8%).

The only other significant result was that the seawater control showed significantly higher percent abnormality
(6.9%) than reference MWRC208RI (4.7%) or in MWRC210RI (5.1%).

.~

,~.

Test No. 590-3 4
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Table 1. Summary of water quality conditions during the tests ofmussel, MytiJus sp., larvae exposed to marine
sediments.

Parameter Mean±SD Minimum Maximum N

Temperature ("C) 15.1 ± 0.1 14.9 152 42

Dissolved Oxygen (mgIL) 7.1 ± 1.3 4.8 8.2 42

Salinity (ppt) 27.6± 0.7 27.0 29.0 42

pH 7.8 ± 0.1 7.6 8.0 42

Total Sulfide (mgIL) <0.01 <0.01 28

Total Arnmonia-N (mgIL) <0.2 0.3 28

Test No. 590-3 5



NORTIIWESTERN AQUATIC SCIENCES_

~.

Table 2. Means and standard deviations (n=S) of responses ofmussel, MytiJus sp.,larvae exposed to marine sediments.

Percent Percent Combined Nonnalized
Sample mortality abnonnality percent Nonnalized combined

Description mortality & percent percent

abnonnality mortality mortality &
abnormality

Seawater 11.3±7.7 6.9 ± 1.6 ac 17.5 ± 6.4 O.O± 8.7 0.0±7.7
Control

MWAS022RI 29.0 ± 12.0 ab 6.2 ± 2.3 33.6 ± 9.5 ab 20.0 ± 13.6 19.6 ± 11.5 ab
(NAS #0690F)

MWAS024RI 18.5 ± 7.8 4.0 ± 1.5 21.8 ± 6.5 8.1 ± 8.7 5.3 ± 7.9
(NAS #0691 F)

MWAS025RI 25.5 ± 8.3 2.6 ± 1.5 27.5 ± 7.5 16.0± 9.4 12.1 ±9.1
(NAS #0692F)

MWAT040R1 22.3 ± 7.4 5.2 ± 1.2 26.4 ± 6.7 12.4 ± 8.3 10.8 ± 8.1
(NAS #0721 F)

MWAT049RI 18.5 ± 5.0 4.6±2.1 22.2 ± 5.2 8.1 ±5.6 5.7±6.3
(NAS #0722F)

MWAT054RI 26.8 ± 7.1 ab 7.2 ± 3.2 a 32.1 ± 7.2 ab 17.5 ± 8.0 ab 17.7±8.7 ab
(NAS #0723F)

~.

MWAT039RI 19.8 ± 4.6 4.4 ± 1.7 23.3 ± 5.0 9.6 ± 5.1 7.1 ± 61
(NAS #0727F)

MWAT043RI 18.3±3.7 5.2 ± 2.2 22.6 ± 3.6 7.9 ± 4.1 6.~ ± 43
(NAS #0728F)

MWAT048RI 25.0 ± 7.2 a 6.0 ± 2.0 29.5 ± 5.9 ab 15.4 ± 8.1 a 146±7.~ ab
(NAS #0729F)

MWAT052RI 26.1 ± 9.0 a 3.9 ± 19 ~9.0 ± 8.4 16.7 ± 10.2 14 () ± 10 ~

(NAS #0730F)

MWRC208RI 19.8 ± ~.5 4.7± 14 236 ± 1.5 9.6 ± 2.8 75 ± 1 s
(NAS #0749F)

MWRC209RI 19.8 ± 5.0 5.8 ± 12 244 ± 4.2 9.5 ± 5.6 84 ± 5 I
(NAS #0750F)

MWRC210Rl 23.6 ± 77 5.1±1.8 27.5 ± 6.1 13.8 ± 8.7 122:74
(NAS #0751 F)

a Significantly different (p :5 0.10) from reference sediment MWRC208R I.
b Significantly different (p :5 0.10) from reference sediment MWRC209R I.
c Significantly different (p :50.10) from reference sediment MWRC21 ORI.

Test No. 590-3 6
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TEST PROTOCXJL

BIVALVE LARVAL SEDIMENl' BIOASSAY•
NOR~ AQUfu'IC 5C:ENCES
Jlme 20, 1990

PRCTOCCL NO. NAS-}OO{-cr;4
Revision: (2/10/97)

.'.

1. INTRODUCTION:

1.1 Purpose of study: The purpose of this study is to identify test
sediments that are toxic to bivalve larvae.

1. 2 Sl.mT\Cl.ry of Method: The 48- to 60-hr static test is performed using
newly fertilized embryos of the Pacific oyster, Crassostrea gigas or
blue mussel. Myt~lus sp. Eighteen grams of test sediment are
suspended in 900 rnL of test water are vigorously rrdxed for 10 sec in
the: L glass test vessels to produce the test medium. After 4 hr,
the test containers are inoculated with <2-hr-old embryos at a level
sufficient to yield a final concentration of 20-40 per rrU. Five
replicates are used for each treatment, reference, and control
sediment (A sixth replicate is ;JSed only for water quality
measurements). Mortality. abnormal development, and combined
mortality/abnormality during exposure are the response criteria used.
The mean ± S.D. for each treatment and test endpoint is given in the
final report. Between-treatment comparisons may be made with
Student's t-test, or by using an analysis of variance with an
ap~ropriate post-hoc test.

2.1 ~!-cnsor's Name ar.d Acdress:

:.~ SD~nsor's Stud-' Monitor:

~.3 Narr~ 0: ~est:nq Latoratarv:
Nor:~~este~ A~Jat:c Sciences
:a~Jina Bay Rcac
P.G. Eo~ 1.q37

:2.:: Laborator-" s ?~:-sor'.r:el to be As5icned :.J t~e studv:
?::-: .:ec: Mar.ager,":'ec:uuca1 D;rector:
Cua1. Assurance O:::ce:::
Aquatic Eio1cglS::
A~;at~c 3io10gis::

2.6 ?~~posed 7es:ing Schedule: Tests to begin withi~ : weeks (8 weeks if
~: ~eld under nltrog~~ for PSDDA) of sample collection. Reference
toxicant test to be run con~~rently.

2.7 Good. Latorater-' Pr act i ces :
7~sts are ccn=~cted accc~ding to Gooe Labo~atory Prac~ices (GLP) as

-



NOR~STE?N AQTJAT::: SC::::lCES
June 20, 1990

PROTOCCL NO. NAS-XXX-CG4
Revision 2 (2/10/97)

def:~ed in the EPA/TSCA Good Laboratory Practice regulations
revised August 17, 1989 (40 CFR Part 792).

3. ~ MATERIAL

The test materials are marine sediments. The collected sediments are
placed in solvent and acid~cleaned 1 L glass jars fitted with TFE-lined
screw caps. S.arr;>les are stored at 4·C in the dark for up to 14 days. For
PSODA testing, the saJ1'i)les may be stored under nitrogen at 4·C in the dark
in the original sealed containers for up to 8 weeks prior to testing. In
addition to the test sediments, one or more reference sediments (a clean
sediment with physical characteristics similar to the test sedtments),
must be employed. z:.. second control sediment from a clean site may also be
used (opti onal ) .

Test ~ate~ is filtered Yaquina Bay seawater adjusted to a salinity of 28
ppt. The water is pumped daily from Yaquina Bay into a 6000 gal seasoned
fiberglass reservoir from which it is supplied under pump pressure to the
laboratory. Filtration is accomplished using a sand filter followed by a
medium porosity (10-25 urn) cartridge filter, t~en a ~ 0.45 urn filter. An
al ternative seawater supply of similar quality may be used. The use of
sterile seawater may be desirable.

5. TEST ORGAl'HSMS

.~,

c: , Soe·:i-::·; ?ac:'::'c oyster, C~assostrea gigas or blue mussel, Mytilus

5.2 SC'~r~e: Adult oysters are purchased from Oregon Oyster Co., Newport,
OR, a commercial grower. Blue mussels are purchased from a
ccmmerc:a2 supplier such as Carlsbad Aquaf arrns , carlsbad. CA.

5.3 Age at Stud': !r.itiation: Less than two-~our-old ~ryos.

5.4 C~~ci~ionir.g of ~dult Oysters: Adult bivalve are conditioned by
~Jlding fc~ one to eight weeks in seasoned plastic tubs supplied with
::. I../iTlin c,: unf i l t ered Yaquina Bay, OR water (:2-32 ppt~ at a
t~e~at~~~ of 12-20·C (14-1S·C for mussels). Supplemental feeding
with ~~lt~t~ ~lgae may be desirable. A 14 hour/IC ~our llght-dark
pb.ct~pe~iod is employed.

~~a~~:~G ~~= Fe~::l:=at:on: Adult bivalves ar~ cle~e~ by br~hing

anc. ::laceS :.r.t:. spa...ning trays supplied wlth seawate::-, The bivalves
ar~ spawr.e~ by gradually increasing the wate~ tempe~~ture to 5-10·C
above the conditioning temperature over approximateiy a one hour
~e::-:~d, Spe~ :rcm a sacrificed male bivalve may be added to the
5pa~.ing t::-ay to aid stimulation of nat~rai spawning, I: spawning
~=~s ~ct occ~r, the ~ater is cooled and the cycle is repeated.
3ivalves that begin spawning are isolated in clean sterile seawater
for ~ollection 0: garr.etes.

Eggz from two or more females are fertilized by~additiQn of spenn
from two or more males at a concentration of 10- to lC'/ml. After



fer:ilization, the embryo density is adjusted to approximately 2000
4000/rrJ by dilution with 28 ppt seawater. Embryos are kept suspended
by :requent gentle agitation with a perforated plunger and the
temperature is maintained· at test temperature. The ·ruality of the
errbryos is verified before testing by ~croscopic ex~nation. Less
than ~-hr-old embryos are used in the test.

•
NOR'l'HWE...~ AQUATIC SC!ENCES
Jlme 20, l:?90

PRCTOC~L NC. NAS-XX:';:-CG4
Revis:on ~ (2/10/97)
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6. DESOUPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers used in the
toxicity test are covered 1 L glass beakers. Test chambers are
maintained at constant temperature by partial immersion in a
temperature-controlled water bath or placement in a temperature
controlled environmental chamber. Aeration is generally recommended
but ~ot required by PSEP unless dissolved oxygen falls below 60%
saturation. Aeration is requi~ed for PSDDA. The test is perfOrmed
unde~ a 14:10 L:D photoperiod with illumination supplied by
fluorescent lamps.

6.: Clear.ing: All laboratory glass~are, including test charrbers. 1S
cle~~ed as desc~:~ed in EPA/600/4-90/0:7. (NAB SOP No. G-l.) New
glassware and test systems are so~~ed 15 ~nutes in tap wate~ and
sc~;ibbed with detergent (or cleaned in automatic dish~asher); rinsed
t~ice with tap ~ater; carefully rinsed once with fresh, dilute
(lC~,V:'J) hydrochloric or nitric acid to remove scale, metals, and
bases; rir~ed t~ice with deionized water; rinsed once wi~h acetone to
rernov~ organic ccnpounds (using a fume hood or canopy); and r i nsed
:hree times with de1c~::ed wa~e~. Test systems and ~harrbecs are
r:'nsed again wit~ d:lut:'cr. wat~r just before use.

7. EX?E:F:rMENTAL DESIGN .;rID TE:::T PP.oCEDU?.ES

•

7.1 ~;.:per~mental I:es:::;n: The expe::-imental design consists 0: e:-:pOS'..lre
cf ji.'Jal ve erri::::-:,-'cs t o a number of test sediments, one or :x:-e
~e:e~~nce seCimen~s, a clean sar.d ccn~rol sedimer.t (cpt:c~a: ~. and a
~o-~e6~~e~~ (seawa:er; ~ont::-ol. Each treatm~~t cons:s:~ =: ::ve
re?~:=ate :~st c~~tai~e~s, eac~ containing f::-om 20,OC: ~~ ~C,SOO

:::':a>,e -:'!Tb::-:'c:s. A s i xth r ep I i ca t e seri es is used f c r ;..'a:e:- qua l z t y
rT",ea:::·...:.:-'=oI.e:-.:.: ' ':::::i,? 1e: e r andcmi ca tion of t es t con tal.::e:: 2 • s 1..:.Se-'::,

:es: ?:-~ced~:-e: ~:;~:e~~ ;rarrs of test or con:=ol seC·~.: :.~ added
to t~e apprcp::'ate 1 ~ tes: cont31ner and :~e test ~a:e: :5 adcee to
a ::':-.a: ':c:'..:.-:-.e ::;: ?Q8 :;l.., ':':-.e ccntainezs a re ':lgC::-;:'...:..3::: :-:-.:.:.:':": :==- 10
seccr.ds ar..d :':..6:-.. a: l owed t c s e t t l e f or .; ~=. ~.?.:=-. t e s ; ....r~~se: i s
the~ :'~oc~:a:~~ w:t~ :S,OOC to ~C,OOO <:-hr-81d b:.va:ve ~~=-yos (- 1
m: of ~rJc S:O~K). The en'nryos are l::cubated at :G ~ : ": :0:
0YSl:r:~3 (.l.6 .:. :. 0;: :0::- muss e l s ~ tv:- 42-60 ~~ t c pe rm; ; '=e·/~: .:~~ ~::to

norrra l prcda s soccnch I s t ace l arvae . Irrmedi at.al y af t e r :.:-.cc~:at:.on

0: :h", test vess e i s WIth E!T'':::yos, 10 ml aliquots are ::-e!:".c,:e-:: f::-.::rn
each of :::e fi'Je ~o-se-::.i.mer:: ccnt r ol r ep l i cates and pres e rved i.r, 5%
c~::er~ :~~il~. These are cour.ted at a :ate::- da:e ~~ ~=:a=l:.s~

t~',e averace ari; t:'aI embryo ccacentrat i ca.

7he test i.s t errrc.nated after 48-60 hr ::,::. careful:~' jec3.."1::'~:; t!-.~

~~pe~atar.: ::.~..:.:d ir.:o 3 l~OQ ml be3ke:, Ten ~:l~:::e: a::quots
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are then taken fran each beaker and preserved in 5\ buffered
fo~alin. The beaker contents are gently agitat~ using a perforated
plastic plunger at the time of aliquot removal to ensure that the
aliguots accurately reflect the embryo/larva~ concentration of the
ent::'re test vessel. Larvae are subsequently counted in the 30 mL
vials using an inverted compound scope to the dete~ne the total
number of larvae and-the number failing to develop a complete shell;
these data are used for calculating the percent mortality, percent
abnormality, and percent combined mortality and abnormality (percent
abnor.mal/dead). Approximately 10\ of the samples may be counted by a
second investigator as a QA/r::t:- measure.

~.3 gf=~ct Criteria: Effect criteria are: 1) mortality of the embryos,
and :) abnormal development (failure to produce completely developed
shells). A third effect expression is a combination of these two,
percent abnorrral/dead. This is functionally equivalent to percent
norrral .

7~e initial number of embryos are deterrrUned by averaging the counts
0: all eggs in initial subsamples of the five seawater control test
cc~taine~~. Live normal larvae are those obse~:~. at 48-6C hr in
which a fully shelled, straight-hinged, D-shaped prodissoconch I
stage has been reached.

7.4 T~~ ~anditiona: The test exposure duration is 48-60 :•. The test
tOI~erature is 20 ~ 1°C for oysters and 16 ~ 1°C for mussels. The
salinity is :S ~ 1 ppt. The photoperiod is a 14:10 hr, ~:D cycle of
::~cr~5cen: light. Aeration is g~~e~al~! recomrrended ~ut not
=e~.~~ed fo~ ?3E? ~~less di3solved o~J~a: :~lls below 60% 5aturation;
aer~tion 1S required for PSCDA (dissolved oxyg~~ must ~e maintained
2.t .::. .; ,-rg/: ~. ':'est chamber's are 1 L glass beakers hel d in a
c~r.t~~I:eG t97.~era:~re env~ronment.

-: r: Errbrycs are not fed during the test.

7.6 7e~~ ~urat:cr., ;·.~e and rrecuencv 0: Observations, ~,d Met~ods: The
:~s: G~a::cr. is 48-50 hours. ~~e t:~e an= :~~~er.cy c: obse~Jations

to be made during t~~ test are summar:zeC as foll~~E:

Biological Data
;1c:.-:3.::' ::-. ar.O:: acncrr-a! deve l cprrent

?::-.:::: :-31 and C::-:e;:-.:.=3.~ [13:3.
~~~rat~:.-e. ~=solv~ oxygen.
sa l rru ty, .:; F::

~~~~a-N ~lC sul~:de

~.= ~: :~s~ (a: 4E-SO hou=s)

Eeg~n.~.:r.g:· e:1C 0: t es t an
water ~~a:itJ be~:ers

Terrperatur~ is measured with a c~li~rated mP-~~y t~e~,crreter or
:el~the~t~~. Dissolvee oxygen is directly measur~ ~n test
v~s=els us~ng a polarographic oxygen prob~ calibrated according to
th-:: rranuf acture r IS recorrrnendations. Sal i ru t y i s m-=as'.:.red using a

'--
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7.7

=ef~actameter. The pH is measured with a pH probe and a calibrated
meter with scale divisions of 0.1 pH units. 1W'oonia-N is rreasured
°.lSing the HACH Model FF-3 test kit (arrrronia-N detection limit 0.1
rrg/L) . SuI fide is measured using the HACH Hydrogen SuI fide Test Kit
Model HS4ffiR (sulfide detection lindt 0.01 mg/L).

Criteria of Test Acceptance: The test results are acceptable if at
least 70% of the seawater control larvae achieve a normal,D-shaped
prcdissoconch I stage. Also, for PSDDA, effects in the reference
sediments must be ~3S% over the seawater control.

•

?L°':'.:Jr t c issuance of the July 1995 revisa.cn of the PSEP reccnmended
guidelines for condu~ti~g laboratory bioassays, no specific guidance was
given =c~ the computation of endpoints. All three star.dard endpoints,
pe~cent abnormal. percent caTbined mortality/abnormality, and percent
mo~tality have occaz~~nally be~L carr~uted ~cth with. and ~i~hout,

nor,mali=atio~ tor the seawate~ ccnt~o:. In order to be consistent with
~hat we as~~.e to be the PSAMP format, all endpoints given in reports
are th~ ~~n-no~li:ed endpoints. In addition, normalized percent
mortality (NPH). and normalized combined mortality/abnormality (NCMA) are
computed and are included in the raw data computer printouts. The formulas
etploy~ :OL each of these camputatior~ are as follows:

PnBN (Percent Abnormality) = 100*(A/T)
PP":=ND (Combi:1ed ?ercent Mortal i ty/Abnormal i t~·) = lOC*: ( I -N) / I)
R-~~~ (?~:7ent Mortality) = 100*CCI-T)/I)
::r:.! ~NG!.mal::ed ?-:rcer.t Mortality) = 100*(I-(T/TS»)
N~. (No~lized Combined Percent Mortality/Abnormality) = lOO*Cl-(N/NS»

;..;her-=: t:.-:; f,:11 o~ing are counts per 10 ml subsarrp l e :

N = normal l arvae counted
F. = abnorrra 1 1arvae counted
T = ~!+'; Ctotal larvae counted)
I -:: ~~~~er ~f inoculated embryos Cfram ave~age of :er0 :~me counts)
TS = a'lerag~ 0: total lar/ae counted in seawater cor.trols
~:5 -:: 'l':erac;;e cf norrra l l arvae counted in sea~a:e:- ccnt r c l z

Other en~poin:5 ITa; be c~uted at client request.

Tl·~E:- :7,e3.-~.s and 5:'a-.::3.:-= dev i a t i cns are then ca l cul ated for each t r satrrent
level. Bet~een-trea:~e~t ccmparis~ns fer eac~ biologlC~: endpo:n: may be
;·;.:.~o= 1;3~:-. -:.: a ': -:::-::: or a cne -vay anal :'S:"3 of variance F t es t (Snedecor and
Coch~an 1767). An arcsine square root transfonnation is required for
proport:onal data.

9.

n ~=:~.o.r.d~::-.~ :;;.: r epcr t 0: ~~~ tr=S:' r esu l t s rnus t Lnc l ude the f~llG\Jl.ng

infarmat:on: name ~,c identificatlon of the test; :~~ investigator and
laboratoLJ; sedi~nt holding temperature data; infor.nation on the test
sedi~nt includi~; t~e in~erstitial sali~ity; information en the source of
se;;,\.;ut-=:: ~ed; ';,,;':.:::.::":~d in:o;.-rration about the test crganisms including
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ac ..: .:.nEon ccndi tiens; a description of the experimental design and test
chambers and other test conditions including water quality; info~tien

about any aeration that may have been required; definitian of the effect
criteria and o~her observations; unusual responses, if any, in the centrol
treatJnent; individual replicate and mean and S.D. data for larval
mortality after 48-60 hr; individual replicate and mean and S.D. data for
larval abnornalities after, 48-60 hr; individual replicate and mean and
S.D. data for combined abnormality and mortality; 48-hr LeSO and ECSO with
reference toxicant; a descriptian of data analysis methods and
dccument.ati on of statistical test results; any unusual information about
the test or deviations fram procedures.

10. STIJDY DESIGN AL~TION

AmP-ndments made to the protocol must be app~oved by the sponsor and study
dire~~~r and should include a description of th~ change, the reason for
the change, the date the change took effect, and the dated signatures of
the st~:=y dire~tc~ and sponsor. Any deviatior~ in the protocol must be
~csc~ib~ci and ~e~orded in the study ra~ data.

~efer~~ce toxicant testing should ~e included ~ith each study or at
l:"-:gt;.lar Lnterva l s as defined in the Quality Assurance Program of the
labo~atory.

n2~1. 1?8S. S~~~car= ~~cie :or condu~ting stati~ acute toxici:y tests
wi:~ emb~:os of fcur species of salt~ter bivalve molluscs. ASTM Standard
M.::r.t.cd 7!c. ~ 7:::';-8S. Am. Soc. Test. :1at., Phi l ade l phia , ?A.

FS~u~. l5Sv. Summary and cc~~lusior~ of the ?uget Sound Dredged Disposal
Ar.al yz i s (PSDI::r.~ 21cassay Workshop, manorandum for the r ecord , U.S. Army
~~~3 cf Engine~~s. Seat:le Dist~ict.

?~~et So~~d E$tuar: ?~ogr~.. :S9S. ~~=:l~ded ~delines for conducting
:dborat:l~: bloassays on Puge: Sound sedime~ts. P~epared for C.S. Env.
?~~~. ~ge~cy, R~:c~ le, C:::ce of Puget Sound, S~att:e, ~~ ~~ Puget
SCL:..id Water Qua::t~· ~'u::-,.:r:t:·, P.O. Box 40900, Ol yrrp i a . ~~.

Sncde'':C;:-, G. W. and :,;. G, Cochran"
eC. ~t~ :J~a S~3t~ ~~:~. P:ess.

1967. ~tatlstica~ methods.
Ames, Io~a., 593 ?p.

Sixth

":..,':e::, C.!. (Ec..) ISo?2-. ~ethc~ f cr ~~3.su;:-:::~ :~e Acut e ":':;::c: t:' of
~~:l~e~:5 :0 Fresh~ate~ ~~ Mar~ne Organls~ (=ou~:h Edit:~~). E?A/600/4-

6



•••r:
\~.'

NORTHWESTERN AQUATIC SCIEnCES
Jtme 20, 1990

13 • APPROVALS

Narre

Narre

Date

Date

7

E'RC7I'OCOL NO. NAS-XXX-a:;4
Revision 2 (2/10/97)

for _

for Northwestern Aquatic Sciences

-----



•

•

•

APPENDIX IT

RAW DATA



~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO~AS-XXX-CG4

SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS \ (~~ )" (V

Test No .C{~') -7 Client ~~i,.- J.,;1..al_ Investigator -J:;t'i"f!

'.;_ ;~.'.~:'

r .• ".• ~

:...," ...~...~~ ....

2. ';..s. b C ....~"'c..
4. _

STUDY MANAG . .
Cl ient: D~d~f l...tl~L.. .... -f';u""~,,,,~,",1J '01 ~ I) 1/£ r:lfb 5~. ~~.i.: f7.JJ.

Client's Study Monitor:~C:-v~~~~~~~~~,~v~1~ ___
Testing Labora~y: No~thwes:::n AQuati? Sciences
Test Location+ !'C r e iJI..;tJ/ ~ "'=lf~J(J.n. I.... ""to.
Laboratory's Study Personnel: I )~.- I>. ' /?

Proj. Man./Study Dir<£.( V ned+; J/~.0/~..~11
QA Officer L 1<'. 71,·!..,.,iI.
1. (; . ..r. t£,ri., <-,.,r:
3 . I,rl. c-. ;?"A:" ;-.. )

Study Schedule: ;. / I
Test Beginning: tv, '7. ~\.( '/' J \,) Test Endlng:"::~::;'·-f.!<~C"':""/:...'~.:..)~__......:.. _

TEST MATERIAL
General description (see sample logbook/chaln-of-custody for details):

~AS Sample No. : 07')...?F j/;'-! P O/~r (j'7";).~ r 07'')1) 1?
Description: 1'1 (,JATo.:: 'i R I t'~v""-;-j-~'::R I MI.-~:;..(]I'::....1 fr'1Jm't?i'Z ; MI·m;:-j.,R I

Collection Date: ,..-. I~- CIt. '5'.,~ -(,'~. ("_In _.~ '< .:- /':..- (/~? s:: "7 -7~

Receipt Date: -:.;.1.....) ';s( <;'.. t ; .. ~:!';- '.~-- 'to I - '?V <,-_ .. ¢..t ~ -"":-".' - c;l
< -.... I~

Inters.Salinity (ppm) : ji-¥. .,-- , 1.' Q ~.J ;......,... oj.) •

Qf..?'-';;?
l\lq;A';;:'~·1-r< i

<.,<..fly
S:'x--q~

(ppm): :"f. ?"

·-'-..-.

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters.Salinity

oC.r: I·f ()t:-(! 1.- r=
Mt~)Ql<.i (. I MwAjc ;..-;-/\I
~-,\'-1'<6 . ?'- 1->-"';":,
->-'"3'- "]f $'"-) ~ -1q
/-7. OJ ?S· 0

07)..} ,::
l'l\n'm'::!;'; J;'~ I

-.:.. - ,r;--'!'C
!::', "'J.~

>i.J

071,'" F
MIV5!"3I fQj(> i
.:-I~-·i¥

.":-"It'-~

).~. J.

TEST WATER
Source: (')/7"'/1 ..>. ~, ~ vI'
Date ofvCollection: C./~ r.,{ Salinity (,ppt) --;(=.;
Treatments: E i~-,.-...;; ...;. ... C·/ ') 11',1. dl ..A ..... _.1

7

pI-: ...... r")
I, ,

TEST - ,...
~ (- .

if"",f" ~6_

( °C) I DO t rn

"T--

. . Z '--"':

'1ean
S.D.
(N)

.'
- / - 5/1/91 (Rev. 9-1-94)



Investigator

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG4
~ . SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

Test No~10-.) Client~"""""Wi...uJ..l.-'"

TEST MATERIAL CONTINUATION SHEET

NAS Sample No.: Oittej f' 07~~ j~ 07<;') P ./rSf=::::
Descriptio", ""'Rei' MhRoliJro wJb.,o\<', ----
Collection Date: $""-;' 5:'-1-1..-W .~ 1-1.-"fi
Receipt Date: ".:J;"- ?-1-lr-~ k' s: 't.-~_ 49k
Inters.Salinity (ppm): ;;i. 0 ;..'1,0 ~~.C>

~AS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters.Salinity (ppm) : _

~AS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters.Salinity (ppm): _

NAS Sample No. :
Description:
Collection Date:
Receipt Date:
Inters.Salinity (ppm) : _

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters.Salinity (ppm) : _

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters.Salinity (ppm): _

NAS Sample No.:
Description:
Collection Date:
Receipt Date:
Inters.Salinity (ppm):----

/---...,

- ::<. - 5/1/91 (Rev. 9-1-94)
-"
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG4

SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

Test No sqQ-::> Client F.s1u·· l,·kL /

SPAWNING AND GAMETE HANDLING ~

Spawning: Initial Z~ ~ AMAPM. Final :S~1v AM~. Fertilization 4~Jv AM~
Number of Organisms Used:" ~Illales f" ; males 1;/ .
Egg Dilution (1 ml diluted to 100 ml):

Count/ml of dilution: 1. Iv~ ; 2. "i-: 3. : Mean II~
OF (mean x 100/3000) ~4.t7~~ __

TEST PROCEDURES AND CONDITIONS ~

Test chambers;/l. L glass containers (d~ers or bottles) 13 .

Test volumes : '~g of test sediment; ~o m} of test water
Replicates/treatment: (5) S Organisms/treatment: (20-40/ml) "31. . .."".........
Use: 6th replicate/test sediment for WQ; development assessment beaker.
Test water changes: None Aeration: yes ~;~~e9-ing: None i , 11, j'

Bottle Placemfi~~o_~.jlj1do'll'-!-W)-on f ~J~ I.:=: tb,",--..<.· T""""r J (r'C"I,.r>-$

Larval stoc~ (2~::-4 0 I) 'inoculation volume: .1; <2-hr old ,"'JI(~J..1"1/·4~
SUbsample SIze for c unting: 10 ml . ~ "1... I

Photoperiod: 14L:I0D ~---
Controls: Negative (clean sediment. no sediment) ~

Positive (reference toxicant test by ASTM 89 method)

Randomization chart:
I .~ C· I Iv I'; If- 1..1 1- 11 ]O1

• 2 V ( Y ( I I~ lj lv ~j ~t- 1-4 )7 I;) )'] J/.. )t] z,-~ i f3 / '-f tv

(, 7S 3~ 1'7 4~· Lj: '1b -:, ry ,
';1 t: \..'

1v
../

}~ 1'6 ~I ttL) Y7 ("OJ 5:J «c ')~5

; l' 1'1 '1) 4 V ~j LlC- 4q $"v'
.> r{f

6 I ~"

•
Randomization chart:

-;)
(,C

,
1\/ sl ';.7c"? (tj ~I.-: 7S

0.-"/ (,( (~ '/1 1/ ':7 ~J ~'.J2

(" I (.8 C-j 7,) --. , 7(· ,
~.-v

3 i ~ "'rI ,

4 I

I
5 I

I
6 I

MISCELLANEOUS NOTES

•
- 3 - 5/1/91 (Rev. 9-1-94)
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<;:..,./, ".."-i L~: ....t-ee.
NORTHWESTER~ AQUATIC SCIENCES PROTOCOL

URINE JdU'IlIPQO lO-DAY SOLID PHASE SEDIMENT TEST
.,.....~~~) f(~

Test No. S!kr='C Cllent Fg5@ WHEE;Lft..-
SEDIMENT DESCRIPTIONS--SUPLEME~~AL NOTES

(5-r
NO. NAS-XX~

.....

, I

I'
I I

I I
;

, I

I'

, I

, ,
!

I'

, .
I

I'

Description

-~.

t
Revised 12-30-92
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WATER QUALITY RECORD

NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. ~AS-XXX-CG4

SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

Test No.("~')-3 Client 6-:.1-1'" L./LuL-•
Comments

: I'

4.0.' 1Q).1- !

iLC>. 14. 2d I

bSF'~ I !L,):l- ::

I s&0- I NH3 I I
'(ppm" (ppm)! I

1401).- i 14:J... I:

14'.0 I :<o.i., ! I

l.a;:C \ 1<::..0 .L : !

14D.DI !-"<.r1- I;

!~n, : o.x, I'

, .L:=t. Cl 1"7· b

! 2...'=t· 0 : -:;.-=t-

IITemp.1 DO I Sal. I pH
ll(Gel !(ppm)/(ppt)1
I I 15·LIS. "

: II? I '~.¥

; '\ ~ U :'-I·k
'II";·D ; S.C

I :15."' I f.;~

I ! \-S-."2.. :S. c
! I \~ -:2-.1 .~. 0

II I..;.'L..' =t.~

: I 15· 1.. ! s.::.
: \ -.'2..! 5'.0

I!

l\..i
\10

. 2..-

5,;>
44

::t(

•
II

II
I'
: I
I'
II
! I

"
, .
I'

!
: I

I'I

• I

I'

, I

r'

I'

•
I'

! '

-:; ... 5/1/91 (Rev. 9-1-94)
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG4
SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

Test No.(f; o , ~ Client f~$I.,- I..J~...L

WATER QUALITY RECORD
Day _'_ (~/5; l-tl")~

Beaker I ITemp·1 DO I Sal. I pH I S NH3 I I
No. I I ( DC) I (ppm) I (ppt) I I (ppm) (ppm) I I Comments
I t I ''$". 2.i l,.t ,J:C ( ;;;...~ I r
J- I I/~· .a, I 1"'~"J I I·'" I I! ! !

U I ! i;;- I ! f.v l~·~· I -+r:. I I
!

(., I II~ L. I ,*,e, l~J.D I ~.c; I I!

-:;: I ~I ~'. L I 1.9 I~~(.. J ~·K I J
I i

' ..... ,
!i~2...

,
~.g- i "7'( !"T'1

,
I\ , I

\~ I !!~. 1. ':f. ~ I £1...(,.' : ""'1=·f'i I I,
y.'1 , :,5 , ""=f-·to ' 4-.1-.() :71 ! ,, I

.S-S- J : 1-:,-· , , -=r·b ~ ';;''7. (.' ! 7'-... , !

;

bS I IIS" , ! "i (, ! '\ '} ;rI ....... '"

~/1 I II -; I :t+ , ..
1·~·9·--d . ~

-=1\ ,
"S" I' j.t '" t>t...,....t!il! ..

::t"l.. , ;1 ~. C' ! 37
, ........ I -,., "1' I

X-1-. Ii:;. t
,

'3.(.,
,
~."

,
3· r

l,
I I I

I I
I

,
1 I

I I I ,
!

I I,, , I ,
.---..., I

I ! I

! I I
, ,

I I

: I I ,
!

I I ,
I

I ,
, I

I !

, I

! I

I!

- ~ - 5/1/91 (Rev. 9-1-94)
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WATER QUALITY RECORD

,NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG4
SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

Test No .>~\)- J Client f-ld-tv- h)l-uL•

: I

Comments

I I I

~.r.:. i 'c:'-.C.L....: I

l<-ll.c; :.c::.c.l.. ' I

'~.oi ic::..£·.L'1
I <;0.0' :.c;.c. "L I '
:<Il.o i ;LL1."'L : I

I lic;.o I "T.e , : a.~ : ) ..,

, I 1'1. Cj 'r--~CJ I ~S ,u : 'J .,

! IS. r. L I~ .D t.o

I I I<:;'.~ : hO 'U-.~ i ...,..;

: : 1C;; .,0 : -=t .r~ I U-.~ :"'.!

I !Temp. I DO I SaL I pH
I I ( 0 C) I (ppm) I (ppt) 1
II/~ .0 I r·~ IlC_o I'·e;

1"'1·'1 '7,1 !1!l.(1 '7'~

Beaker
No.

, i I I

•
, I

I'

"

'!
I
I'

! '

I I

I:

! I

! I
! '

I'
, I

I'

~ :
I: I'

, I
I'

, I

I!

I'

!

: , ,
, ,

I I

,
! I I

, I• - j- - 5/1/91 (Rev. 9-1-94)



~ORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-CG4
SEDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

Test No ;~"i~ ... ] Client Investigator

~ARVAL COUNT DATA

I!

II Response
/I N I A

1\

II

II

11

/I !

II

II I

, I

I:
II

1\

I :

I !

I I

I 1

I '

I I
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'Testnumber590-3 Larval Sediment Test

Randomization Key

NAS CLIENT
,

I

BKR: SMPL DESCRIP IREPL

- 33 . swc:ontrol I swc:ontrol , 1 I
- 67 ' .swc:ontrol I lIWcontrol i 2 I

I- 30 : sWc:ontrol : swc:ontrol I 3 !- 81 swc:ontrol I swc:ontrol j 4 I- 70 i swc:ontrol I swc:ontrol I 5 I
- 14 ; swc:ontrol ! swc:ontrol I 6 ! wq beaker

- 45 . 0690F MWAS022R1 I 1 ,

27 : 0690F
I MWAS022R1 I 2 I,

- 80 : 0690F MWAS022R1 I 3
,

- 66 0690F MWAS022R1 : 4 i
I

- 48 0690F MWAS022R1 I 5 !

- 16 0690F MWAS022R1 I 6 i wq beaker- 15 ; 0691F MWAS024R1 i 1

. 25 ' 0691F ! MWAS024R1 2 I

- 42 ; 0691F I MWAS024R1 I 3 ;

- 221 0691F MWAS024R1 I 4 I- 24 0691F MWAS024R1 I 5 i
4 0691F MWAS024R1 ; 6 wq beaker- 75 : 0692F MWAS025R1 I 1

,. ,

74 ! 0692F MWAS025R1
,

2 I- I

- 53 I 0692F I MWAS025R1 I 3 I- 73 0692F ! MWAS025R1 i 4 I

- 9 0692F : MWAS025R1 I 5 :

- 6 0692F MWAS025R1 6 wq beaker

11 0721F MWAT040R1 , 1

54 0721F MWAT040R1 I 2

- 3 0721F MWAT040R1 ! 3 :

- 39 0721F MWAT040R1 4

." 23 0721F MWAT040R1 5

2 0721F MWAT040R1 6 WQ beaker
~

- 36 0722F MWAT049R1 1

- 19 0722F MWAT049R1 2

~
83 0722F MWAT049R1 3

~ 60 0722F MWAT049R1 4

~ 52 0722F MWAT049R1 5

- 72 0722F MWAT049R1 6 wQ beaker

- 32 0723F MWAT054R1 1.. 21 0723F MWAT054R1 2

46 0723F MWAT054R1 3

- 59 0723F MWAT054R1 4

- 50 0723F MWAT054R1 5

55 0723F MWAT054R1 6 wq beaker

- 35 0727F MWAT039R1 1

- 51 0727F MWAT039R1 2

- 61 0727F MWAT039R1 3

- 10 0727F MWAT039R1 4

- 26 0727F MWAT039R1 5

- 7 0727F MWAT039R1 6 wq beaker

- 8 0728F MWAT043R1 1

- 57 0728F MWAT043R1 2

43 0728F MWAT043R1 3
47 0728F MWAT043R1 4

-Ie -

612198
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. Test number 590-3 Larval Sediment Test
Rando~~tibhKey

; NAS , CLIENT I I
BKR SMPL i DESCRIP IREPL

- 38 ' 0728F MWAT043R1 i 5 I

.- 49 .0728F MWAT043R1 i 6 WQ beaker

. 77; 0729F I MWAT048R1 i 1 I
64: 0729F i MWAT048R1 2

_ 62 ! 0729F I MWAT048R1 3

- 84: 0729F I MWAT048R1 4

- 17 i 0729F I MWAT048R1 5

... 82 ' 0729F I MWAT048R1 I 6 WQ beaker

. 5 0730F I MWAT052R1 1 i
". 18 0730F i MWAT052R1 2 I

-- 20 0730F : MWAT052R1 3 I
- 56 0730F MWAT052R1 I 4 I

I. 29 ' 0730F I MWAT052R1 I 5 I

" 71 0730F ! MWAT052R1 6 I wq beaker

- 28 I 0749F I MWRC208R1 1 I
~ 79 , 0749F I MWRC208R1 2

- 41 0749F I MWRC208R1 3- 63 0749F I MWRC208R1 I 4 I

- 76 , 0749F i MWRC208R1 5
1 0749F i MWRC20BR1 i 6 I wq beaker-

13 0750F MWRC209R1 I 1 I- , I

- 68 ' 0750F ! MWRC209R1 2

- 78 ; 0750F I MWRC209R1 I 3 I
- 40 0750F I MWRC209R1 T 4 I- 44 0750F MWRC209R1 5 I

- 69 0750F I MWRC209R1 : 6 wq beaker

- 58 0751F MWRC210R1 1 I
31 0751F MWRC210R1 2 I

- 37 0751F MWRC210R1 3 I

- 12 0751F MWRC210R1 4

- 34 0751F MWRC210R1 5

- 65 0751F MWRC210R1 6 WQ beaker

- 1/ -

612198



Test number 590-3 Larval Sediment Test 7/21/98

\,

Endpoints Data Entry and Calculations File
BKR=beaker number

I I I I I I- i --- - - ... . __ .- -_.- -

INIT=number of inoculated embryos (from average of zero-time counts} zero counts
.... - ._-- ..-

NORM=number normal a 339
- .f::h 7;-

... _----- -- . -- -- .- .

ABN=number abnormal b 313 ~~ CAf-·-.. -- - - ---- . -

TOTAL=NORM+ABN c 292
.-

I~ .j)
. . ._--- . _.- .

PMORT=percenl mortalily= 100((INIT ·TOTAL)/INIT) d 321 IN'" 0".... ... , A...

i I i t, ~

7PABN=percenl abnorrnahty- 100(ABNrTOTAL) e 344

PABND=combined percent mortaljty and abnormalily= WO((/NIT-NORM)/INIT) Mean = 322 /A " A-J '1hJ .1.4 ~ " If!
I I I

.- . _._- ... . . -~ --..- - 7-- - . _.

NPM=normalized percenl mortality= 100(1-(TOTALrTSll.

Iwhere TS=average of total larvae counled in seawater conlrols
.-

.J.A "b
- --

~i~ ~-S~-ftr- ::-_1.
NCMA=normalized combined percent mortality and abnormality= 1OO( 1-(NORM/NS ll, NS (mean TS (mean

.,.._.._- - ~ - ".-- ._- --~ -- ._ . -- ..... -
where NS=average of normal larvae counted in seawater conlrols normal) total)

--- ----- .- _. .. --
265.6 285.4

- - -- "---_. ----- ------- ...----_.- .. _-- -_._._- .. ---- "--- -- ------
- .. _-- .. .- .. - --_.- ---- --- ._-- --_. _ .... ..._- -'--

- .. - --- - - --- ----- '--' .-f---- 1------ -----
%normalln SW cont

- ... . - . _. - ------- --------- ------_. -_. -'--- .- ----
relative to INIT

.. . - - . . . ---- ---_.- ---- ._--_. ._--- ._- H ____

82.5
- - ..._- "---- _._-- --_. f---- -- ._- --.. _-. _._-

-- --_ ... ._. '---"- .-_.. --- - - .- ------- .- _..- ---- --- ------ -- _.. _- ..- ._--
NAS CLIENT

BKR
._-- - .0. ~ ----- PABN-- PABND -- NPM- NCMA'

-_. ---- ---
PABN PABND- NP~.r NCMA'INDEX SMPL DESCRIP REP INIT NORM ABN TOTAL PMORT PMORT

1 33 swcontrol swconlrol 1 322 251 21 272 15.5 7.7 22.0 4.7 5.5... .... -_. __.- -- . --- .... -. -- - -'- _...
--~- ~

2 67 swconlrol swcontrol 2 322 272 16 288 10.5 5.6 15.5 -0.9 -2.4 Mean 11.3 6.9 17.5 0.0 0.0_. ... ------ -----
-13.9

-- _. '--- - ..
3 30 swconlrol swconlrol 3 322 295 30 325 -1.0 9.2 8.3 -11.1 S.D. 7.7 1.6 6.4 8.7 7.7

._.---- - - - . --_. - - ...
4 81 swconlrol swconlrol 4 322 268 15 283 12.1 5.3 16.7 0.8 -0.9 n 5 5 5 5 5- -_._ ... - - -.. -- . -- -_.- - .. .. ..
5 70 swconlrol swcontrol 5 322 242 17 259 19.5 6.6 24.8 9.3 8.9

. -_ ... -- . .. .. ... _. ....
6 14 swcontrol swcontrol 6 322 0 100.0 #DIV/OI 100.0 100.0 100.0

7 45 0690F MWAS022R1 1 322 260 29 289 10.2 10.0 19.2 -1.3 2.1._--_._---- ---- -- -~- ---- ._- --
8 27 0690F MWAS022R1 2 322 209 13 222 31.0 5.9 35.1 22.2 21.3 Mean 29.0 6.2 33.6 20.0 19.6

. '3.9 -- - - -- - - _.-_ ..-
9 80 0690F MWAS022R1 3 322 174 7 181 438 45.9 36.6 34.5 S.D. 12.0 2.3 9.5 13.6 11.5

-- _. __.- --_ .. ------ -- _....- --- .. . ..
10 66 0690F MWAS022R1 4 322 214 14 228 29.1 6.1 33.5 20.1 19.4 n 5 5 5 5 5

-- .0 __ - _ -. - ---- ----- -
11 48 0690F MWAS022R1 5 322 211 11 222 31.0 5.0 34.4 22.2 20.6

16 MWAS022R1 tlDIViOj" - -"~
-- -_.- -- ---- - .. _--_ .. .. -- .

12 0690F 6 322 0 100.0 100.0 100.0 100.0

13 15 0691F MWAS024R1 1 322 232 4 236 26.7 1.7 27.9 17.3 12.7

) ) )
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Test number 590-3

•
Larval Sediment Test

•7/21/98

\
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. I. .1
NAS

I
CLIENT IREP PA,8N

----- - --- ---._. _. -.- ---_. .- . --_.- ------ --- --- --
INDEX:SKR SMPL DESCRIP I

INIT NORM ABN TOTAL PMORT PABND NPM NCMA PMORT PABN PABNO NPM NCMA

14 I 25
I

0691F MWAS024Rl i 2 I 322 261 10 271 15.8 3.7 18.9 5.0 1.7 Mean 18.5 4.0 21.8 8.1 5.3, ! ..- -
15 42 0691F I MWAS024RI 3 322 280 17 297 7.7 5.7 13.0 -4_1 -5.4 S.D. 7.8 1.5 6.5 8.7 7.9

I I
_.... ..

16 22 0691F MWAS024Rl 4 322 255 12 267 17.0 4.5 20.8 6.4 4.0 n 5 5 5 5 5_. -_.. _.. -
17 24 0691F MWAS024Rl 5 322 230 10 240 25.4 4.2 28.5 15.9 13.4

18 4 I 0691F MWAS024Rl i 6 322 a 100.0 IIDIV/OI 100.0 100.0 100.0

19 75 I 0692F I MWAS025R1 ! I I 322 223 8/ 231 28.2 3.5 30.7 19.1 16.0
! 0692F

I
322 31.3 1.4 32.3 22.6 17.9 Mean 25.5 2.6 27.5 16.0 12.120 74 MWAS025Rl 2 218

1~1
221

21 53 0692F MWAS025R1 3 322 255 268 16.7 4.9 20.8 6.1 4.0 S.D. I 8.3 1.5 7.5 9.4 9.1

22 73 0692F MWAS025RI 4 322 208

~I
211 34.4 1.4 35.4 26.1 21.7 n

I
5 5 5 5 5... - - --".-- _.. - - ._-

23 9 0692F MWAS025RI 5 322 263 268 16.7 1.9 18.3 6.1 1.0

100.0
.. . --- _.

24 6 0692F MWAS025Rl 6 322 0 1000 IIDIV/O! 100.0 100.0

25 11 0721F : MWATO·IORI

I
1

I
322 202 8' 210 34.7 3.8 37.2 26.4 '23.9

.... .- - - . .- -
26 54 0721F t..IWATO~OR I 2 322 231 16 247 23.2 6.5 28.2 13.5 13.0 Mean 22.3 5.2 26.4 12.4 10.8

- _.-

27 3 0721F MWATO~ORI 3 322 251 13 264 18.0 4.9 22.0 7.5 5.5 S.D. 7.4 1.2 6.7 8.3 8.1
-"

_..
-'" . -- ._. .. -

28 39 0721F MWATO~ORI 4 322 245 17 262 18.6 6.5 23.9 8.2 7.8 n 5 5 5 5 5--- --- .- --_.- -_.- - - _.. .-... .- _ .._.... .. -- - ..-
29 23 0721F MWAT040RI 5 322 255 12 267 17.0 4.5 20.8 6.4 4.0

iii51viOj- .. -._---- ... __.- ._..-_. _.-. -_. . - - ._---- -_._-- .-. --- -. .._---
30 2 0721F MWAT040RI 6 322 0 100.0 100.0 100.0 100.0

31 36 0722F MWAT049RI 1 322 255 9 264 18.0 3.4 20.8 7.5 4.0
1--- ---- --- - ...•---- ----- ..---

32 19 0722F MWAT049Rl 2 322 271 16 287 10.8 5.6 15.8 -0.6 -2.0 Mean 18.5 4.6 22.2 8.1 5.7
- . ---=- --- ---- -_._--- -_._- --- ._-----

33 83 0722F MWATO~9R1 3 322 227 16 243 24.5 6.6 29.5 14.9 14.5 S.D. 5.0 2.1 5.2 5.6 6.3
" .. ----- _._._--_.. ._------ ._ .... .....- ._- --_. __ ..- _._-

34 60 0722F MWAT049RI 4 322 242 15 257 20.1 5.8 24.8 10.0 8.9 n 5 5 5 5 5-- --_.- ---- ~------
._-_. _... - .. ".". .. -'-' .. - ---

35 52 0722F MWAT049Rl 5 322 257 4 261 18.9 1.5 20.1 8.5 3.2. -._... _.~_.- ._----._.- -- 100.0 .. 100:0
... _._. ---- _ .._---_. .. _-- - -----

36 72 0722F MWAT049Rl 6 322 0 1000 IIDIV/OI 100.0

37 32 0723F MWAT054Rl 1 322 199 17 216 32.9 7.9 38.2 24.3 25.1
- - "-' ------- --- ._--_.- - ----- --- -_. -- - -- _. - - --

38 21 0723F MWAT054RI 2 322 245 25 270 16.1 9.3 23.9 5.4 7.8 Mean 26.8 7.2 32.1 17.5 17.7
------- -~ --~-

39 46 0723F MWAT054RI 3 322 222 12 234 27.3 5.1 31.0 18.0 16.4 S.D. 7.1 3.2 7.2 8.0 8.7.. .-
40 59 0723F MWAT054RI 4 322 191 23 214 335 10.7 40.6 25.0 28.1 n 5 5 5 5 5

. - -_.- _. _. ..
41 50 0723F MWAT054RI 5 322 236 7 243 24.5 2.9 26.7 14.9 11.1

.------~-
100:0

------ - ... -_.
---~---- -- -.._-- - . - - -----

42 55 0723F MWAT054fll 6 322 0 100.0 #OIV/OI 100.0 100.0

43 I 35
, 0727F , MWAIOJ9111 I 322' 2~1 10: 260/

192 38 22.3 8.9 5.9I

256 1, !
,

16:
-- -- - ---23:3 - ----

44 51 0727F I MWATOJ9nl 2 3:'2 272 155 5.9 20.4 4.7 3.6 Mean 19.8 4.4 9.6 7.1

I ! 22.6 10.0 6.3 S.D. 4.6 1.7
i--- ... ---- --- 5.1 -

45 61 0727F MWATOJ9fll ) 3~2 249 B 257

1

20 1 3.1 5.0 6.1: - --- .. _- .. ---- ----- ~- -.-
46

I
10 I 0727F I MWA T039fl I 4 372i 260 7 267 17.0 2.6 192 6.4 2.1 n 5 5 5 5 5

I i 219'
I .. - - . - --- -_._--. - ------ .. _.- --

47 26 I 0727F MWAT039Rl 5 322
1

15' 234 273 6.4 31.9 18.0 17.5

I I ,
I 01

----- ---- -- .. --_.--- ----.--_.-... ---- -. ----
48 7 0727F MWAT039fH I 6 322, 100.0 tlDIV/OI 100.0 100.0 100.0

49 8 072BF I MWAT04JHl I 1 JZ2. 263 4: 267; 17.0 1.5 lB.3 6.4 1.0



Test number 590-3 Larval Sediment Test 7/21/98

INOEX!BKR!

NAS I CLIENT

jREP
._- -. ... . - -_.._-- - ---.-_ . --- ._- .. "'- NPM - -.. -

SMPL I OESCRIP INIT NORM ABN TOTAL PMORT PABN PABNO NPM NCMA PMORT PABN PABNO NCMA

50 57 0728F MWAT043Rl I 2 322
1

249 16
1

265
1

17.7 60
1

22.6 7.1 6.3 Mean 183 5.2 22.6 7.9 6.2I I I I
51 43 0728F MWATO·DHl 3 322 258 21 ' 279 13.3 7.5 19.8 2.2 2.9 S.D. 3.7 2.2 3.6 4.1 4.3

I
13

1

.. --
52 47 0728F MWAT043Rl 4 322 236 249 22.6 5.2 26.7 12.8 11.1 n 5 5 5 5 5

53 38 0728F MWAT043Rl 5 322 240 14

1

254 21.1 5.5 25.4 11.0 9.6

54 49 0728F MWAT043Rl 6
I 322 0 100.0 #OIV/OI 100.0 100.0 100.0i

55 I 77 0729F ~.lWA T0481l1 I 1 322 197. 9' 206 36_0 4.41 38.8 27.8 25.81 -I I

56 I 64 0729F MWAT048r~ 1 2 322 246 14 260 19.2 5.4 23.6 8.9 7.4' 25.0 6.0 29.5 15.4 14.6

I
! i

I
I - -

15.3157 62 0729F MWAT048r~1 3 322 225 19 244 24.2 78 30.1 14.5 S.D. 7.2 2.0 5.9 8.1 7.2
I I :

58

I
~; I

0729F MWAT048Rl

I
4 322 225 9 234 273 3.8 30.1 18.0

15.3\

\

n 5 5 5 5 5
I I 241 22 263 25.1

.....
59 0729F MWAT048Rl 5 322 183 6.4 7.6 9.3

MWAT048Hl 3221 0 100.0 #OIV/O! 100.0 100.0 100.0
-

60 82 ! 0729F : 6 I
61

1
58

I
0730F MWAl052Hl I 1 322 224 10\ 234 27.3 4.3 30.4 18.0 15.7

I
~ ..__ ... ..- ---

62 0730F MWAT052Hl 2 322 264 12 276 14.2 4.3 18.0 3.3 0.6 Mean 26.1 3.9 29.0 16.7 14.0
J , !

63 20 : 0730F MWAT052Rl 3 322 213 15 228 29.1 6.6 33.8 20.1 19.8 S.D. 9.0 1.9 8.4 10.2 10.2
i -- - .. --

64 56 0730F MWAT052Rl 4 322 195 3 198 385 1.5 39.4 30.6 26.6 n 5 5 5 5 5

I
-- - ._--- - -. - - ._._--- .. _.. - - ._- - ---

65 29 0730F MWAT052Rl 5 322 246 7 253 21.4 2.6 23.6 11.4 7.4
--

-#olv70i- - -100.0
- ----- ------- - .. --- _. _._---- _... '. --- ... - - · .~~--

66 71 0730F MWAT052Rl 6 322 0 100.0 100.0 100.0

67 28 0749F MWRC208Rl 1 322 253 14 267 17.0 5.2 21.4 6.4 4.7_.... - -- .- ----- -- --- ---- . _._---- - -- .._-.- --- -_. - -.- - - - ._-
66 79 0749F MWRC208Rl 2 322 242 7 249 22.6 2.6 24.6 12.6 8.9 Mean 19.6 4.7 23.6 9.6 7.5._---_.- -- --- '--' ------- -- · -- c-c:-
69 41 0749F MWRC208Rl 3 322 248 18 266 17.3 6.8 22.9 6.6 6.6 S.D. 2.5 1.4 1.5 2.6 1.6

------ -- -_._--~ -. --- -- ---5 ----- ~-- '---._.- ---
70 63 0749F MWRC208Rl 4 322 244 11 255 20.8 4.3 24.2 10.7 6.1 n 5 5 5 5

253 - -_._-_. _.__.. _--- - ..._- - -- --- - - ... ----
71 76 0749F MWRC208Rl 5 322 242 11 21.4 4.3 24.8 11.4 8.9

iioi\iiOj- 100:0 - -100.0
- -- - -_. ..- --- - -", - .. - .. -- -- - ..._-

72 1 0749F MWRC208Rl 6 322 0 100.0 100.0

73 13 0750F MWRC209Rl 1 322 256 13 269 16.4 4.8 20.4 5.7 3.6
--- -... _. .. - - .. - - .- .. -- .

74 68 0750F MWRC209Rl 2 322 251 20 271 15.8 7.4 22.0 5.0 5.5 Mean 19.6 5.8 24.4 9.5 6.4- . .- _.- .--- - -- --
75 78 0750F MWRC209Rl 3 322 234 11 245 23.9 4.5 27.3 14.2 11.9 S.D. 5.0 1.2 4.2 5.6 5.1

237
. -.- .. --- -'- .

76 40 0750F MWRC209Rl 4 322 224 13 26.4 5.5 30.4 17.0 15.7 n 5 5 5 5 5-- - -_ ..- - - ......

77 44 0750F MWRC209Rl 5 322 251 18 269 164 6.7 22.0 5.7 5.5

100.0 #OIV/OI 100.0
-_.-

100.078 69 0750F MWRC209Rl 6 322 0 100.0

79 58 0751F MWRC210Rl 1 I 322 207 5 212 34.1 2.4 35.7 25.7 22.1
- .. - ----- .. - ---~_.- -- -.---- .. - ._--

80 31 0751F MWRC210Rl 2 322 255 20 275 14.5 7.3 20.8 3.6 4.0 Mean 23.6 5.1 27.5 13.8 12.2
- .. - - _._. - -.. - _.- --

81 37 0751F MWRC210R1 3 322 219 12 231 28.2 5.2 31.9 19.1 17.5 S.D. 7.7 1.8 6.1 8.7 7.4
--. .- . - - ---.- ._- - -

82 12 0751F MWRC210Rl 4 322 241 12 253 21.4 4.7 25.1 11.4 9.3 n 5 5 5 5 5. - ._-- _. . _.. - .- -- . '--"'-'-- ------_.. -.- · .._--
63 34 0751F MWRC210Rl 5 322 244 15 259 195 5.6 24.2 9.3 6.1

#oiViol - 100:0
-_. - --- -- ._-_.- ---. --_. . _. -- '--

84 65 0751F MWRC210Rl 6 322 0 100.0 100.0 100.0

) ) )
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Test Number 590-3 Larval Sediment Test

'oj

Comparison of Initial Counts and QC Counts

7/22/98

1-------- -- --
Normal Larvae

Initial Count ac Count

No. Normal .Aonormal INormal jAbnormal .cvmorma')
48 211, 11! 2071 81 1
52 257' 4! 2571 1fT 0
56 195 31 1891 141 2
60 242 15i 2381 231 1

1--------
61 249 81 242! 22! 2

1----------
67 272 16; 2631 25i 2

1----
70 242 17; 237j 191 1
75 223 81 221; 9 i 1
78 234 111 2241 171 3
83 227 16: 2221 161 2
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Test number 590-3 Larval Sediment Test 7/22198

Water Quality Data File

i
NAS CLIENT ._ .-=-::-::-:-::-:-:--"-:::-:-...;.....::-~::-:-:-+-~_-+-_-..: __l.-_+---..:_~_~

BKR SMPL DESCRIP REPL: DAY TEMP DO: SAL. PH 5 NH3 I I

I
INH3

Ii: I !
ITEMP~DO ISAL IPH IS

1 0749F' MWRC208R1 6 0 15.2:_5;;:.~6..,..'.:;;2~7':;;.°-7-1-:;7~.7;-+-:1<:;;°:=;.0;-;17-1-::<0~.2;;-:.:--:-i--T==~~-i-.;7;""-+':;;-:--:-:'-+'-:::-=--l
2 0721F MWAT040R1 6 -0 --'15:2 5.5· 27.0 I 7.7 1<0.011 <0.2 !

28
0.3

<0.2

I
I
i

!
I
i

i

Max 15.2\ 8.2: 29.01 8.01<0.011
Min , 14.91 4.81 27.01 7.61<0.011

Mean 15.1 i 7.1 i 27.61 7.81

n 421 421 421 42: 28
SO 0.11 1.31 0.71 0.11

4 i 0691F ~ MWAS024R1· 6 I 0 15.2 5.0: 27.0 I 7.7 j<0.011 <0.2 !

7 , 0727F . MWAT039R1 6, 0 15.2 5.0 i 27.0 I 7.6 !<0.011 <0.2
6 ' 0692F ; MWAS025R1 6 0 15.2 5.0 i 27.0 I 7.7 1<0.011 <0.2

14 .swcontrol swcontrol 6 l 0 15.2 7.8 i 27.0! 7.9 1<0.011 <0.2
;:~~~;:;;'-:-~~;;-;;-::;:;':;;-+-i';:;'::';~~~~~~3~~~16 0690F. MWAS022R1 6 0 15.2 5.2: 27.0: 7.7 1<0.011 <0.2 ,

49 0728F' MWAT043R1 6 0 15. 1-A4.li8--:-'-;;2r77-;;.Olil""'77."ii:6~:-;<on.no1i11~<;;0~.2;;Tr--:'I.....-.;...-.....-.;.;.....;;;,;~.....;.;,;...;.;;;.;.:.-~
55 0723F -'MWAT054R1- '6 --'0---150 --;;:5.-;:;6--;;2;:;7:-;:.0;--=-7.-;;6--'-:<;;"0.-;:;0-;-:11:-::<0;;-.2;;-"-,---I---~-"""""-----:'----'--'------'---l

----
65 0751F MWRC210R1 6 0 15.0 5.0 27.0, 7.7 '<0.01! <0.2! :
69 0750F MWRC209R1 6' - -0-- 15.0-4:-.8;'--;;27=-.;;"0"""--=7;-;.7;;-"'-:<"::0;;-.0;;-:1;71-;;-0.-;;2--'-;-"-I'-----:.;---;---...----..,...--;...----1
71 0730F--MWAT052R1 ~ 6·-0-'5.0 5.4 I 27.0! 7.7 1<0.011 <0.2 I :

72 0722F MWAT049R1 6 0 15.0'--=5.-;4....,..-;2::;7:-;:.0~i-7=-.-=7....,i-:<;;"0.-=0:-:11-<-:;0:;.:..2=---,--+,--+---i--~-----1----.:..--+-----.I
-------,---;::-;;--;:;:;-;;-7-:;-:;--7-;;;:-;;::-;--:;;;-~-:----i---i--....:.....--~--,---+---l

82 0729F MWAT048R1 6 0 15.0 5.6 27.0! 7.7 1<0.011 <0.2· I

1 0749F MWRC208R1 6 1 15.2~~7.-;;8""'·--;:2;-;;8-;;.0~1""'7:;-.ft8--".----:'':'''''''-:'':'::''-;-:--+!--l.---;------'------1----.:..--+-~

2 Q721F MWAT040R1 6 1 15.2 8.0 28.0! 7.8 i

i
1

I

i t

4 0691F MWAS024R1 6 1 151 8.0 28.0: 7.9 : I

6 0692F MWAS025R1 6 1 15.2'----:7;-;:.9;--;:;2::;-7.;;--0T::;-7.;;--9---~----:----:-----'----.,;...-----j

7 0727F MWAT039R1 6 1 15.2 7.9; 27.0! 7.8 •
,----:;-;;-~~-::;--;;--:-----''----+--+--+------:....-~--l-----'---+-~

14 swconlrol swconlrol 6 1 15.2 7.8 27.0· 7.9 i

16 0690F MWAS022R1 6 1 15.2---'7=-.-:::8-,-;;C27=-.-:::0---;;7:-;.9:-7-:-----+--'---1....--...1.-----'--...;.....-...;.....--1
----- ~-_=__=7_=:;_;:;___:;_;~-;__-;___:----:.----r-----"---'----.,;...---1

49 0728F MWAT043R1 6 , 15.1 7.6' 27.0; 7.9 ;
55 0723F MWAT054R1 6 1--;1'-;5-;.1~:;7.:;;:6-',--;:2~7:-;.0;-:-:;-7.-;;8-:'-----:--L----L--'--....:---'---...:......-...L-~

65 0751F MWRC210R1 6 , 15.1 7.6 28.0' 7.8
69 0750F MWRC209R1 6 , 15'~7--;::.6~28~.0;;---c7~.8;;---------------'----~

---
71 0730F MWAT052R1 6 , 15.0 7.6 28.0 7.9

-----" ,- ,----:;-:;--;;;;-;;--=-------------------j
72 0722F MWAT049R, 6 , '50 7.7 28.0 7.9

- - - :;--:~-;;-;;-;;--:;-;:;---------'------_-----.:_~
82 0729F MWAT048R1 6 1 151 7.6 28.0 7.9

-_. - ---;;--~--;,--;:-;;---;:;-;;---:;;--;:;-:--:-::::~--------------1
1 0749F MWRC208R, 6 2 , 50 8.2 28.0 8.0 <0.01 <0.2
2 0721F MWAT040R, 6 2 -- , 5.0-8;;-.-;:2-;;2--;;8.-;:;0---;8;-.0;;--::<0;;-.~01;-<::;:0;;';.2:;-----------------~

4 069' F-MWASQ24R,- -6 - 2 - , 5 0 --;8;-;.2~=2~8~.0~=~8~.0~=<~0~.0~1=~<~0;;:.-=2================================j
--6--0692F MWAS025R1 6 2 - --15 0 8.2 28.0 8.0 <0.01 0.3
-7-0727F MWAT039R'---6- 2 '50 8.2-;;2--;;8--;:;.0---'7=-.-:::9-::<0=-.;;"0:-'-<::;:0::-:.2;--------------------1
I------ -- .. ------_. - ---

14 swcontrol swcontro: 6 ~ 150 82 28.0 7.9 <0.01 <0.2
~-0690F MWAS022Rl - 5 _ -"'5 o 8.2 28~.-;:-5--:7:--.9;----::<0;;-.-:::0,;--<::;:0:-:.2::------------------j

---
49 0728F MWAT043R, 6 : 15 G 80 285 7.9 <0.01 <0.2
55 0723F MWAT054R,-'- 6- :: - ~:::' 7.9 2;:;8.';:0--:7:--.9;----::<0=-.-:::0,=--<-:::0:-:.2::------------------j
65 07-SH= ~MWRC210R·'-6- ... -·150·7.9-28=-.-;:-5--:;7:-:9::--<::;:0:-:.0;;-;1:--:<:;;0-;:.2;-------------------1

'6"'9--0750F MWRC209R, 6 - ~ - '5 o 7.9 2S·--;.5,..--:;-7.--;;e--=<-;:;0-.::0-=-,--=<0=-.::-2-----------------j

7'--0730F MWAT052Ri- 6--: 1SC -79 29.0 7.9 <0.0' <0.2
f--72---0722F - MWAT049R, 6 ,. <: , ~ '" - 7.9 290 79;--<~~0:-;:.0;-;,--=<-;:;0.-.::2-----------------1

-8-2-0729F-MWAT048R'-- 6-- ~ - ,~ ,. - eo 290 79 <0.01 <0.2

-----.
--- it- --
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\...-. u

~&Ha-P\~pof4t.ion

9tty-ffiHlIIF-S-£t ttdies
Sitka Alaska MiJc.lQL v,\t..1i U ) ...·[lL~

FW P,olcel No' I H? rCDf' ~OO\J· IbCTl. D01l'l • {\()() (II

Analylical Laboralory: -C61~mbillARBlyticBI 6ervices la69 677 n:l2) J.I vJ
P.O. No.:

~ FOSTER WHEelER ENVIRONMENTAL CORPORATION

10900 NE 81h Sl,eel • Bellevue. WA 98004
(206) 688·J7oo • Fa. 12061688·J952

Ab~ill Spielman.Laboratory Ccntact:

Chain of Custody Record

S"mPh~' y
?~~~~?/~? )~_--
St1tDPH1~.' /
D~,e~lt!l 1~_
SfUPPlnif
Rei

Lab ner t Iorage _1_ 01 _1 __,t. -, 1;,';
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c
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.. . 5
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i ~a. li!
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r:j i ~ s i ~':.,;
~~ e - ! c'" IIo!! ~ _'".. :t , .u Ii
:li~ " a:z .:J

ANALYSES REQUEST REMARKS

PRES·
ERV·
ATIVE

"a OF
COIIIAINERS.
SIZE & I YPE

11'.1E
cor.

IECIFO

II :00 6~ ·52 ~?o __ ~_l!--U 'dl{L _ti__ - - --1--+-1--1

i~::n ~-_~~-c. ~\.; StJ.. ,I...CZ--=---t--=,'_+--+---t--t--t--I--"'--------------''------I

1~:IO La -=3~oz~~ N~~~(r--IL~ ---.----- V""'--- ----=----__I

SAW'I E IOEIIIIIICA"OII

MWI\~.11-~:t

M'iJ A~Q t5i?j,~ _
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I

--_.- ----- .-- -- - --- _. -- --1-----------------------1
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--_. --- -- - -- --1--1----.;1--1-------------------------1

---- -- -- --I--I----t-I---+-I-------------------I

Time:

Time:

Dale:

Dale:

Relinquished by: {signal","'

==,~=====~=---

-----------_.
Time:

Time:

Dale:

Dale:

Relinquished by: Isign,,,,,.)

Received by: (J/gn~tur~1

I. I 'W.,_
I I 4 War" Day

r:. I J Via" Day

r-.I 2 War. Day

I~] 2~tiaul

I . I SI.ll~I,IIlJ
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TIME:
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PO. No.:

-I~I-J-i--I-I-I- -'1------1

\fW: FOS'fER WHEELER ENVIRONMENTAL CORPORATION

10900 NE 81hSireel • Bellevue. WA 98004
(206) 688 3700 • Fa_ (206) 688 3952

Cl~ tr:

oprt fOr >-1 ~
- -t-r-- - -1- - -.- - -

REMARKS

Analysis Laboralory: ,.i~wtskw ~ ~~1:~__sg-=-_..L·~__~-"_S ~ _

Laboralory Contacl: ~~k CAl4~_U5\_.

-----------------
Reports 10be Sent to: GtAe.:-{ 'l:S~~
AddressJPhone No.: ~S - 4>&. 2> - ~?O (:)

I~ATAIX

----- - - -1-t·-t--+--I--j--t-i-t-~-r-t----j--1-

Chain of Custody Record
Request for Analysis

Shippinq
Rei

Stnppmq
Dale.

Sampling

Dale. S- 2.<" -C)y>
- - -----------

---1- - - - - ·-t-t-I-jI-t-t--t-i-+--t-+-t---j·-t-t-jr-t-1-+--t-+-+-t----__1

Sample Disposal
lnsuucuons:

'><t Lab disposal
Cl"Relurn 10 FWEIIC
L~ I HolrJ 10. pickup (will cau)

SAMPLE
-TIPL
Com
posue G,ab

PRES·
ERV

AliVE

1'0 OF
CO'" A'tlE AS
SIZE & I',PE

TII.IE
COl.·

LECIED

Lab Rei No01

SAMPLE IDEII1If"ICAIIOI'

Sample'(sl. (p"nred risrne]

b· BJ2E-vr. t~- --.---_ .. ------
S:~.J- _n ~_ ). _' • __

Speclallnsllucllons'

Page

---------_.~---- - ----•.

~
»,

. ,co:. ~.:"

.~ ,;;,,--. ,j

;
-. ~ ''I.. L. ~.~

. ;... '

- .----------- --- ---- ..- ----I

--- - ---1----1---·1 ---t-I-t-t---t-t-J-rHHH:-l:-l:-l:-l---;---;---;:-l--J-I-I-I---J---Jr---- 1

- --- --- -- -- - -I-r--r--t---t---t--j---t--I--t--r--r--·t--t--r-t-- -1r-1-t-1-+-J---j-------1

Time:

Time:Dale:

Dale:

Received by: /''9''8'U'./

Relinquished by: /.ign.,u,./

Time:

Time:

Dale:

Dale:

Received by: /.;gr,.,u..'

Relinquished by: /''90',",8/

Time:
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Larval Sediment Te -Proportional Mortality

Start Date: 6/4/98 Test 10: 590-3 ampe

End Date: 6/6/98 lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment.' Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis

Comments:
Conc- 1 2 3 4 5

MWRC208R1 0.1703 0.2262 0.1734 0.2076 0.2138

MWRC209R1 0.1641 0.1579 0.2387 0.2635 0.1641

MWAS022R1 0.1019 0.3101 0.4375 ' 0.2915 0.3101

MWAS024R1 0.2666 0.1579 0.0771 0.1703 0.2542 c,.,~ Cl-1-,-a:~ ..--to
MWAS025R1 0.2822 0.3132 0.1672 0.3443 0.1672

MWAT040R1 0.3474 0.2324 0.1796 0.1858 0.1703 rn ca r: C;<O!,R/
MWAT049R1 0.1796 0.1081 0.2449 0.2014 0.1889

MWAT054R1 0.3288 0.1610 0.2728 0.3350 0.2449

MWAT039R1 0.1920 0.1548 0.2014 0.1703 0.2728

MWAT043R1 0.1703 0.1765 0.1330 0.2262 0.2107

MWAT048R1 0.3599 0.1920 0.2418 0.2728 0.1827

MWAT052R1 0.2728 0.1423 0.2915 0.3847 0.2138

swcontrol 0.1548 0.1050 0.0000 0.1206 0.1952

MWRC210R1 0.3412 0.1454 0.2822 0.2138 0.1952
Transform: Arcsin Square Root 1-Tailed

Cone- Mean N-Mean Mean Min Max Cvo/o N t-Stat Critical MSD

MWRC208R1 0.1983 1.0031 0.4609 0.4254 0.4957 6.859 5 +"'c.> r: "11JJ-. -,;
MWRC209R1 0.1976 1.0000 0.4584 0.4086 0.5391 13.408 5

ot =0,,0 . ,;S~l

is 1.311 1
>/lMWAS022R1 0.2902 1.4686 0.5599 0.3249 0.7228 25.842 5 1.495 0.0082

MWAS024R1 0.1852 0.9371 0.4373 0.2813 0.5426 24.174 5 -0.478 0.0045
MWAS025R1 0.2548 1.2893 0.5247 0.4212 0.6271 18.562 5 1.394 0.0039
MWAT040R1 0.2231 1.1289 0.4884 0.4254 0.6303 17.353 5 0.681 0.0030
MWAT049R1 0.1846 0.9340 0.4411 0.3351 0.5177 15.113 5 -0.599 0.0020

~ MWAT054R1 0.2685 1.3585 0.5416 0.4128 0.6172 15.366 5 2.028 0.0029

• MWAT039R1 0.1983 1.0031 0.4597 0.4043 0.5496 12.111 5 -0.042 0.0015
MWAT043R1 0.1833 0.9277 0.4410 0.3733 0.4957 10.852 5 -0.776 0.0012

":"MWAT048R1 0.2498 1.2642 0.5205 0.4417 0.6433 15.687 5 1.522 0.0029
~WAT052R1 0.2610 1.3208 0.5313 0.3868 0.6691 19.800 5 1.434 0.0045

swcontrol 0.1151 0.5824 0.3149 0.0279 0.4576 53.268 5 -1.912 0.0108
MWRC210R1 0.2356 1.1918 0.5027 0.3913 0.6238 18.040 5 0.973 0.0034
Auxiliary Tests Statistic Skew Kurt
Kolmoqorov 0 Test indicates normal distribution (p > 0.01) 0.53946 -0.7242 1.28598
Bartlett's Test indicates equal variances (p = 0.23) 15.2456
The control means are not significantly different (p = 0.94) 0.07852
Hypothesis Test (t-tatl,~ 1·;.5-'Tf'

Homoscedastic t Test indicates significant differences

~ 5.j ...... .(, (0.''\ ~\. ct" ~~" t- -ere ,'V"\ roe 4.."'(' "( t: mwK.( ;lOr-E-' o...:t ? ~ (}·/O
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Start Date:
End Date:
SampleDate:
Comments:

6/4/98
6/6/98

Larval Sediment Test-Proportlonal Mortality
Test 10: 590-3 Sample 10:
Lab 10: ORNA5-Northwestem Aquat SampleType:
Protocol: PSEP fSS5-Puget Sound Test Species:

Dose-Respons8 Plot

SED-Sediment
MG-Mytilusgalloprovincia/is
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r- ::::---,
Larval Sediment Test roportlonal Mortality .

Start Date: 6/4/98 Test 10: 590-3

End Date: 6/6/98 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis
Comments:

Cone- 1 2 3 4 5
MWRC208R1 0.1703 0.2262 0.1734 0.2076 0.2138
MWRC209R1 0.1641 0.1579 0.2387 0.2635 0.1641
MWAS022R1 0.1019 0.3101 0.4375 0.2915 0.3101
MWAS024R1 0.2666 0.1579 0.0771 0.1703 0.2542 ~~ tL-t...L:.u""X. .-:to
MWAS025R1 0.2822 0.3132 0.1672 0.3443 0.1672
MWAT040R1 0.3474 0.2324 0.1796 0.1858 0.1703 rrv coe c .:LC 9 R /
MWAT049R1 0.1796 0.1081 0.2449 0.2014 0.1889
MWAT054R1 0.3288 0.1610 0.2728 0.3350 0.2449
MWAT039R1 0.1920 0.1548 0.2014 0.1703 0.2728
MWAT043R1 0.1703 0.1765 0.1330 0.2262 0.2107
MWAT048R1 0.3599 0.1920 0.2418 0.2728 0.1827
MWAT052R1 0.2728 0.1423 0.2915 0.3847 0.2138

swcontrol 0.1548 0.1050 0.0000 0.1206 0.1952
MWRC210R1 0.3412 0.1454 0.2822 0.2138 0.1952

Transform: Arcsin Square Root 1-Talled
Cone- Mean N-Mean Mean Min Max CV"Io N t-5tat Critical MSD

MWRC208R1 0.1983 1.0031 0.4609 0.4254 0.4957 6.859 5 -fer" 0'=0.10~

MWRC209R1 0.1976 1.0000 0.4584 0.4086 0.5391 13.408 5 I~ l.3Qf 1·J$.&/.K

~MWAS022R1 0.2902 1.4686 0.5599 0.3249 0.7228 25.842 5 1.443 .86 0.0092
MWAS024R1 0.1852 0.9371 0.4373 0.2813 0.5426 24.174 5 -0.387 .86 0.0056
MWAS025R1 0.2548 1.2893 0.5247 0.4212 0.6271 18.562 5 1.287 8 0.0049
MWAT040R1 0.2231 1.1289 0.4884 0.4254 0.6303 17.353 5 0.641 1 8 0 0.0041
MWAT049R1 0.1846 0.9340 0.4411 0.3351 0.5177 15.113 5 -0.428 1. 0 0.0031

~MWAT054R1 0.2685 1.3585 0.5416 0.4128 0.6172 15.366 5 1.797 1. 0 0.0040

• MWAT039R1 0.1983 1.0031 0.4597 0.4043· 0.5496 12.111 5 0.033 1. 0 0.0026
MWAT043R1 0.1833 0.9277 0.4410 0.3733 0.4957 10.852 5 -0.501 1. 0 0.0023
MWAT048R1 0.2498 1.2642 0.5205 0.4417 0.6433 15.687 5 1.357 1. 0 0.0039
MWAT052R1 0.2610 1.3208 0.5313 0.3868 0.6691 19.800 5 1.337 1. 0 0.0055

swcontrol 0.1151 0.5824 0.3149 0.0279 0.4576 53.268 5 -1.797 1 0.0119
MWRC210R1 0.2356 1.1918 0.5027 0.3913 0.6238 18.040 5 0.903 1 86 00045
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.54387 1.035 -0.6898 1.10519
Bartlett's Test indicates equal variances (p = 0.49) 11.4508 26.217
The control means are not significantly different (p = 0.94) 0.07852 2.30601
Hypothesis Test (t-tall, ~'1--
Homoscedastic t Test indicates no Sign

.~ S, ,jn..t. (o",1k~ d, f~ .-c.\ 1- +ro ........ rc: ~,'€. nce m U; II!...C. d.{jq R. I 0.+ ? ~ 0·'0 .
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Start Date: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

Larval Sediment Test-Proportfonal Mortality
Test 10: 590-3 Sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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.- -===-----Larval Sediment Te ·Proportlonal MortalitY,

Start Date: 6/4/98 Test 10: 590-3 am

End Date: 6/6/98 Lab 10: ORNA5-Northwestem AQuat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis

Comments:
Cone- 1 2 3 4 5

MWRC208R1 0.1703 0.2262 0.1734 0.2076 0.2138

MWRC210R1 0.3412 0.1454 0.2822 0.2138 0.1952

MWAS022R1 0.1019 0.3101 0.4375 .0.2915 0.3101
~(J~-,-c..)MWAS024R1 0.2666 0.1579 0.0771 0.1703 0.2542

MWAS025R1 0.2822 0.3132 0.1672 0.3443 0.1672

aY'-t--'X-J- /11 LUJe. c .J.... /0 A2. I
MWAT040R1 0.3474 0.2324 0.1796 0.1858 0.1703

MWAT049R1 0.1796 0.1081 0.2449 0.2014 0.1889

MWAT054R1 0.3288 0.1610 0.2728 0.3350 0.2449

MWAT039R1 0.1920 0.1548 0.2014 0.1703 0.2728

MWAT043R1 0.1703 0.1765 0.1330 0.2262 0.2107

MWAT048R1 0.3599 0.1920 0.2418 0.2728 0.1827

MWAT052R1 0.2728 0.1423 0.2915 0.3847 0.2138
swcontrol 0.1548 0.1050 0.0000 0.1206 0.1952

MWRC209R1 0.1641 0.1579 0.2387 0.2635 0.1641
Transform: Arcsin Square Root 1-Talled

Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.1983 0.8417 0.4609 0.4254 0.4957 6.859 5 ftlr ot :0,,0 "

MWRC210R1 0.2356 1.0000 0.5027 0.3913 0.6238 18.040 5 ; 5 .': ~q1~-,j.q

MWAS022Rl 0.2902 1.2322 0.5599 0.3249 0.7228 25.842 5 0.0108
MWAS024Rl 0.1852 0.7863 0.4373 0.2813 0.5426 24.174 5 0.0072
MWAS025R1 0.2548 1.0818 0.5247 0.4212 0.6271 18.562 5 0.0066
MWAT040R1 0.2231 0.9472 0.4884 0.4254 0.6303 17.353 5 0.0057
MWAT049R1 0.1846 0.7836 0.4411 0.3351 0.5177 15.113 5 0.0047
MWAT054R1 0.2685 1.1398 0.5416 0.4128 0.6172 15.366 5 0.0056

• MWAT039R1 0.1983 0.8417 0.4597 0.4043 0.5496 12.111 5 0.0042
MWAT043R1 0.1833 0.7784 0.4410 0.3733 0.4957 10.852 5 0.0039
MWAT048R1 0.2498 1.0607 0.5205 0.4417 0.6433 15.687 5 0.0055
MWAT052R1 0.2610 1.1082 0.5313 0.3868 0.6691 19.800 5 0.0072

swcontrol 0.1151 0.4887 0.3149 0.0279 0.4576 53.268 5 0.0135
MWRC209R1 0.1976 0.8391 0.4584 0.4086 0.5391 13.408 5 0.0045
Auxiliary Tests Statistic Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.54387 -0.6898 1.10519
Bartlett's Test indicates equal variances (p =OA9) 11.4508
The control means are not significantly different (p =0.36) 0.97337
Hypothesis Test (1.tail.A*t':v;z;&.... ).v '1(' ____

Homoscedastic t Test indicateslQ.0 significant difference~

• ToxCalc v5.0.15N



Start Date: 6/4/98
End Date: 6/6/98
SampleDate:
Comments:

Larval Sediment Test-Proportlonal Mortality
Test 10: 590-3 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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Larval Sediment Tes roportlon AbnonnaL.-

Start Date: 6/4/98 Test 10: 590-3 .---
End Date: 6/6/98 Lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis
Comments:

Conc- 1 2 3 4 5
MWRC208R1 0.0524 0.0281 0.0677 0.0431 0.0435
MWRC209R1 0.0483 0.0738 0.0449 0.0549 0.0669

& "YtL/,a.-t.~~MWAS022R1 0.1003 0.0586 0.0387 .0.0614 0.0495 -t:e
MWAS024R1 0.0169 0.0369 0.0572 0.0449 0.0417

yY1 wte C~O?e /
MWAS025R1 0.0346 0.0136 0.0485 0.0142 0.0187
MWAT040R1 0.0381 0.0648 0.0492 0.0649 0.0449
MWAT049R1 0.0341 0.0557 0.0658 0.0584 0.0153

MWAT054R1 0.0787 0.0926 0.0513 0.1075 0.0288
MWAT039R1 0.0385 0.0588 0.0311 0.0262 0.0641
MWAT043R1 0.0150 0.0604 0.0753 0.0522 0.0551
MWAT048R1 0.0437 0.0538 0.0779 0.0385 0.0837
MWAT052R1 0.0427 0.0435 0.0658 0.0152 0.0277

swcontrol 0.0772 0.0556 0.0923 0.0530 0.0656
MWRC210R1 0.0236 0.0727 0.0519 0.0474 0.0579

Transform: Arcsin Square Root 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.0470 0.8131 0.2164 0.1685 0.2632 15.993 5 ~r",,=o.,o~

MWRC209R1 0.0578 1.0000 0.2417 0.2135 0.2751 10.830 5 .s 1,39~ ~~~lt

MWAS022R1 0.0617 1.0684 0.2479 0.1979 0.3223 18.705 5 1.218 .86 0.0012
MWAS024R1 0.0395 0.6846 0.1969 0.1306 0.2416 20.885 5 -0.810 .8 0.0011
MWAS025R1 0.0259 0.4487 0.1565 0.1168 0.2221 29.566 5 -2.317 8 0 0.0012
MWAT040R1 0.0524 0.9070 0.2297 0.1964 0.2576 11.801 5 0.680 1 8 0 0.0007
MWAT049R1 0.0459 0.7943 0.2103 0.1241 0.2595 26.446 5 -0.206 1. 0 0.0016

~MWAT054R1 0.0718 1.2426 0.2653 0.1706 0.3340 24.822 5 1.471 1. 0 0.0021

• MWAT039R1 0.0437 0.7574 0.2077 0.1626 0.2560 19.821 5 -0.363 1. 60 0.0011
MWAT043R1 0.0516 0.8932 0.2233 0.1227 0.2779 26.463 5 0.225 1. 0 0.0017
MWAT048R1 0.0595 1.0302 0.2437 0.1974 0.2934 17.571 5 1.108 1 0 0.0011
MWAT052R1 0.0390 0.6746 0.1936 0.1234 0.2594 26.386 5 -0.824 1 8 0 0.0014

·swcontrol 0.0687 1.1902 0.2639 0.2323 0.3087 12.003 5 2.265 186 0.0008
MWRC210R1 0.0507 0.8782 0.2240 0.1542 0.2731 19.590 5 0.303 .86 0.0012
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.60992 1.035 -0.3732 -0.4028
Bartlett's Test indicates equal variances (p = 0.95) 5.16253 26.217
The control means are not significantly different (p = 0.23) 1.30278 2.30601
Hypothesis Test (1-tail, O~)~ .~ . loT -i'i
Homoscedastic t Test indicates Significant differences

"t 5. :J'" ~. <,Q,,11, d .-.t{.{ ••.. , r .( ."C,.... rn '-U 1-: C ;;,OJ'.< / r(/p~",re.. o:t- p -::0.10.
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Start Date: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

laNai Sediment Teat.proportlon Abnormal
Test 10: 590-3 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galJoprovincialis
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. . .
Larval Sediment Tes

Start Date: 6/4/98 Test 10: 590-3

End Date: 6/6/98 Lab 10: ORNAS-Northwestem AQuat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis
Comments:

Cone- 1 2 3 4 5
MWRC208R1 0.0524 0.0281 0.0677 0.0431 0.0435
MWRC209R1 0.0483 0.0738 0.0449 0.0549 0.0669

MWAS022R1 0.1003 0.0586 0.0387 0.0614 0.0495

~a-.~MWAS024R1 0.0169 0.0369 0.0572 0.0449 0.0417 ...;Cv
MWAS025R1 0.0346 0.0136 0.0485 0.0142 0.0187
MWAT040R1 0.0381 0.0648 0.0492 0.0649 0.0449 In W,<!- C .;LD 9 R./
MWAT049R1 0.0341 0.0557 0.0658 0.0584 0.0153

MWAT054R1 0.0787 0.0926 0.0513 0.1075 0.0288
MWAT039R1 0.0385 0.0588 0.0311 0.0262 0.0641
MWAT043R1 0.0150 0.0604 0.0753 0.0522 0.0551
MWAT048R1 0.0437 0.0538 0.0779 0.0385 0.0837
MWAT052R1 0.0427 0.0435 0.0658 0.0152 0.0277

swcontrol 0.0772 0.0556 0.0923 0.0530 0.0656
MWRC210R1 0.0236 0.0727 0.0519 0.0474 0.0579

Transform: Arcsin Square Root 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.0470 0.8131 0.2164 0.1685 0.2632 15.993 5 for,;A ~ 0,,0 lJ!.-
MWRC209R1 0.0578 1.0000 0.2417 0.2135 0.2751 10.830 5 ;s \'.3'n·~J,J'.'1j{. ~.

MWAS022R1 0.0617 1.0684 0.2479 0.1979 0,3223 18.705 5 0.262 .86 0.0011
MWAS024R1 0.0395 0.6846 0.1969 0.1306 0.2416 20.885 5 -2.052 .86 0.0009
MWAS025R1 0.0259 0.4487 0.1565 0.1168 0.2221 29.566 5 -3.582 8 0.0011
MWAT040R1 0.0524 0.9070 0.2297 0.1964 0.2576 11.801 5 -0.707 1 8 0 0.0005
MWAT049R1 0.0459 0.7943 0.2103 0.1241 0.2595 26.446 5 -1.140 1. 0 0.0014
MWAT054R1 0.0718 1.2426 0.2653 0.1706 0.3340 24.822 5 0.746 1. 0 0.0019

• MWAT039R1 0.0437 0.7574 0.2077 0.1626 0.2560 19.821 5 -1.559 1. 0 0.0009
MWAT043R1 0.0516 0.8932 0.2233 0.1227 0.2779 26.463 5 -0.636 1. 0 0.0016
MWAT048R1 0.0595 1.0302 0.2437 0.1974 0.2934 17.571 5 0.089 1. 0 0.0009
MWAT052R1 0.0390 0.6746 0.1936 0.1234 0.2594 26.386 5 -1.871 1 0.0012

swcontrol 0.0687 1.1902 0.2639 0.2323 0.3067 12.003 5 1.211 1 86 0.0006
MWRC210R1 0.0507 0.8782 0.2240 0.1542 0.2731 19.590 5 -0775 .86 0.0010
Auxiliary Tests Statistic Critical Skew Kurt
Kolrncqorov 0 Test indicates normal distribution (p ;> 0.01) 0.61935 1.035 -0.3791 -0.3455
Bartlett's Test indicates equal variances (p =0.90) 6.32839 26.217
The control means are not significantly drHerent (p =0.23) 1.30278 2.30601
Hypothesis Test (1·tail, Wl7}(UC 'l l,,""iY
Homoscedastic I Test indicatesC20 Significant diHerenc~:

• ToxCalc v5.0.15N



.. .
Start Date: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

Larval Sediment Test.proportlon Abnormal
Test 10: 590-3 sample 10:
Lab 10: ORNA5-Northwestem Aquat sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytllus galloprovincialis ,~,
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c =::::,
Larval Sediment Teft-Proportlon Abnonnal

Test 10: -Start Date: 6/4/98 590-3 Sample 10:
End Date: 6/6/98 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis

Comments:
Cone- 1 2 3 4 5

MWRC208R1 0.0524 0.0281 0.0677 0.0431 0.0435

MWRC210R1 0.0236 0.0727 0.0519 0.0474 0.0579

MWAS022R1 0.1003 0.0586 0.0387 . 0.0614 0.0495
MWAS024R1 0.0169 0.0369 0.0572 0.0449 0.0417

~j:Ja~~MWAS025R1 0.0346 0.0136 0.0485 0.0142 0.0187 ~
MWAT040R1 0.0381 0.0648 0.0492 0.0649 0.0449

/'YIt..U e.c CJ... /0 te- /
MWAT049R1 0.0341 0.0557 0.0658 0.0584 0.0153

MWAT054R1 0.0787 0.0926 0.0513 0.1075 0.0288
MWAT039R1 0.0385 0.0588 0.0311 0.0262 0.0641
MWAT043R1 0.0150 0.0604 0.0753 0.0522 0.0551
MWAT048R1 0.0437 0.0538 0.0779 0.0385 0.0837
MWAT052R1 0.0427 0.0435 0.0658 0.0152 0.0277

swcontrol 0.0772 0.0556 0.0923 0.0530 0.0656
MWRC209R1 0.0483 0.0738 0.0449 0.0549 0.0669

Trans1orm: Arcsin Square Root 1-Tai\ed
Cone- Mean N-Mean Mean Min Max CV"Io N t-5tat Critical MSD

MWRC208R1 0.0470 0.9260 0.2164 0.1685 0.2632 15.993 5 ~ r 0( :0. ,0 »Uf4
MWRC210R1 0.0507 1.0000 0.2240 0.1542 0.2731 19.590 5 i ~ 1.3Q1- 'loU ... 11

MWAS022R1 0.0617 1.2166 0.2479 0.1979 0.3223 18.705 5 0.839 .86 0.0015
MWAS024R1 0.0395 0.7796 0.1969 0.1306 0.2416 20.885 5 -1.005 .8 0.0013
MWAS025R1 0.0259 0.5110 0.1565 0.1168 0.2221 29.566 5 -2.365 .8 0 0.0015
MWAT040R1 0.0524 1.0329 0.2297 0.1964 0.2576 11.801 5 0.251 1 8 0 0.0010
MWAT049R1 0.0459 0.9045 0.2103 0.1241 0.2595 26.446 5 -0.430 1 0 0.0019
MWAT054R1 0.0718 1.4150 0.2653 0.1706 0.3340 24.822 5 1.169 1. 0 0.0023

• MWAT039R1 0.0437 0.8625 0.2077 0.1626 0.2560 19.821 5 -0.605 1. 60 0.0013
MWAT043R1 0.0516 1.0171 0.2233 0.1227 0.2779 26.463 5 -0.021 1. 0 0.0020
MWAT048R1 0.0595 1.1731 0.2437 0.1974 0.2934 '\7.571 5 0.719 1 0 0.0014
MWAT052R1 0.0390 0.7682 0.1936 0.1234 0.2594 26.386 5 -1.007 1 8 0 0.0017

>iii: swcontrol 0.0687 1.3553 0.2639 0.2323 0.3087 12.003 5 1.651 1.8 0.0011
MWRC209R1 0.0578 1.1387 0.2417 0.2135 0.2751 10.830 5 0.775 .86 0.0010
AUXiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.61935 1.035 -0.3791 -0.3455
Bartlett's Test indicates equal variances (p =0.90) 6.32839 26.217
The control means are not significantly different (p =0.77) 0.30285 2.30601
Hypothesis Test (1-tail, ) -~'[

Homoscedastic t Test indicate no slg erence-

• ToxCalc v5.0.15N
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StartDate: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

Larval Sediment Test-ProportJon Abnormal
Test 10: .590-3 sample 10:
Lab 10: ORNAS-Northwestem Aquat sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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Larval Sediment Tes ,.comb Abnormal + Dead ~

Start Date: 6/4/98 Test 10: 590-3 sample 10:
End Date: 6/6/98 Lab 10: ORNAS-Northwestem Acuat Sample Type: SED-Sediment•• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis
Comments:

Conc- 1 2 3 4 5
MWRC208R1 0.2138 0.2480 0.2293 0.2418 0.2480
MWRC209R1 0.2045 0.2200 0.2728 0.3039 0.2200
MWAS022R1 0.1920 0.3505 0.4593· 0.3350 0.3443

~~~.-:toMWAS024R1 0.2791 0.1889 0.1299 0.2076 ·0.2853
MWAS025R1 0.3070 0.3226 0.2076 0.3536 0.1827 rY' uJA!- c ~_ of' t€ /
MWAT040R1 0.3723 0.2822 0.2200 0.2387 0.2076
MWAT049R1 0.2076 0.1579 0.2946 0.2480 0.2014
MWAT054R1 0.3816 0.2387 0.3101 0.4065 0.2666
MWAT039R1 0.2231 0.2045 0.2262 0.1920 0.3195
MWAT043R1 0.1827 0.2262 0.1983 0.2666 0.2542
MWAT048R1 0.3878 0.2356 0.3008 0.3008 0.2511
MWAT052R1 0.3039 0.1796 0.3381 0.3940 0.2356

swcontrol 0.2200 0.1548 0.0833 0.1672 0.2480
MWRC210R1 0.3567 0.2076 0.3195 0.2511 0.2418

Transform: Arcsin Square Root 1·Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-5tat Critical MSO

MWRC208R1 0.2362 0.9669 0.5073 0.4807 0.5213 3.423 5 t;.~ :x:O.IO~
MWRC209R1 0.2443 1.0000 0.5158 0.4692 0.5839 9.433 5 I ~ I. ~C;f 1..t ,AI:

"l'

~ MWAS022R1 0.3362 1.3766 0.6152 0.4536 0.7446 16.920 5 2.286 0.0041
MWAS024R1 0.2181 0.8931 0.4823 0.3687 0.5635 16.765 5 -0.677 0.0025
MWAS025R1 0.2747 1.1247 0.5486 0.4417 0.6369 15.653 5 1.053 0.0029
MWAT040R1 0.2641 1.0814 0.5376 0.4731 0.6562 13.771 5 0.890 0.0022
MWAT049R1 0.2219 0.9084 0.4884 0.4086 0.5737 12.744 5 -0.655 0.0016

~MWAT054R1 0.3207 1.3130 0.6002 0.5104 0.6913 12.930 5 2.610 0.0024

• MWAT039R1 0.2331 0.9542 0.5022 0.4536 0.6007 11.478 5 -0.189 0.0013
MWAT043R1 0.2256 0.9237 0.4940 0.4417 0.5426 8.675 5 -0.646 0.0008

~ MWAT048R1 0.2952 1.2087 0.5730 0.5067 0.6723 11.267 5 2.196 0.0017
MWAT052R1 0.2902 1.1883 0.5655 0.4376 0.6786 16.767 5 1.349 0.0035

swcontrol 0.1746 0.7150 0.4256 0.2927 0.5213 20.752 5 -2.032 0.0030
MWRC210R1 0.2753 1.1272 0.5505 0.4731 0.6401 12.363 5 1.376 00018
Auxiliary Tests Statistic Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.46836 -0.1114 -0.4308
Bartlett's Test indicates equal variances (p = 0.47) 11.6446
The control means are not significantly different (p = 0.72) 0.36808
Hypothesis Test (1-tail,~ :;;:t:iX ~ -J,.y-/X
Homoscedastic t Test indicates Significant differences

~ S . J " ..(, Co .,-11, d..i k ......d .. -{'rL ..... "1 K 4."(, ''It:... yY1 WK ( ,l oe R... / Q.7- P ~C.IO
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Start Date:
End Date:
Sample Date:
Comments:

6/4/98
6/6/98

Larval Sediment Test-Comb Abnormal + Dead
Test 10: 590-3 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995·Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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Larval Sediment Test omb Abnormal + Dead

Start Date: 6/4/98 Test 10: 590-3

End Date: 6/6/98 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED· Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis
Comments:

Cone- 1 2 3 4 5
MWRC208R1 0.2138 0.2480 0.2293 0.2418 0.2480
MWRC209R1 0.2045 0.2200 0.2728 0.3039 0.2200
MWAS022R1 0.1920 0.3505 0.4593- 0.3350 0.3443
MWAS024R1 0.2791 0.1889 0.1299 0.2076 0.2853

~"t-~a..'L<"~'" -:Co
MWAS025R1 0.3070 0.3226 0.2076 0.3536 0.1827
MWAT040R1 0.3723 0.2822 0.2200 0.2387 0.2076 I'nL,U/C.C t2.LJ y R /
MWAT049R1 0.2076 0.1579 0.2946 0.2480 0.2014

MWAT054R1 0.3816 0.2387 0.3101 0.4065 0.2666
MWAT039R1 0.2231 0.2045 0.2262 0.1920 0.3195
MWAT043R1 0.1827 0.2262 0.1983 0.2666 0.2542
MWAT048R1 0.3878 0.2356 0.3008 0.3008 0.2511
MWAT052R1 0.3039 0.1796 0.3381 0.3940 0.2356

swcontrol 0.2200 0.1548 0.0833 0.1672 0.2480
MWRC210R1 0.3567 0.2076 0.3195 0.2511 0.2418

Transform: Arcsin Square Root 1·Talled
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.2362 0.9669 0.5073 0.4807 0.5213 3.423 5 iCroc.::O,'O~

MWRC209R1 0.2443 1.0000 0.5158 0.4692 0.5839 9.433 5 i~ •• ,3Qf 'l-zx-il

*'" MWAS022R1 0.3362 1.3766 0.6152 0.4536 0.7446 16.920 5 0.0049
MWAS024R1 0.2181 0.8931 0.4823 0.3687 0.5635 16.765 5 0.0033
MWAS025R1 0.2747 1.1247 0.5486 0.4417 0.6369 15.653 5 0.0036
MWAT040R1 0.2641 1.0814 0.5376 0.4731 0.6562 13.771 5 0.0029
MWAT049R1 0.2219 0.9084 0.4884 0.4086 0.5737 12.744 5 0.0023

,of:" MWAT054R1 0.3207 1.3130 0.6002 0.5104 0.6913 12.930 5 0.0031

• MWAT039R1 0.2331 0.9542 0.5022 0.4536 0.6007 11.478 5 0.0021
MWAT043R1 0.2256 0.9237 0.4940 0.4417 0.5426 8.675 5 0.0016

*MWAT048Rl 0.2952 1.2087 0.5730 0.5067 0.6723 11.267 5 0.0024
MWAT052R1 0.2902 1.1883 0.5655 0.4376 0.6786 16.767 5 0.0042

swcontrol 0.1746 0.7150 0.4256 0.2927 0.5213 20.752 5 0.0038
MWRC210R1 0.2753 1.1272 0.5505 0.4731 0.6401 12.363 5 0.0026
AUXiliary Tests Statistic Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.45784 -0.095 -0.5588
Bartlett's Test indicates equal variances (p =0.94) 5.44678
The control means are not significantly different (p =0_72) 0.36808
Hypothesis Test (t-tau,-~~ f 'J,.S'-jg
Homoscedastic t Test indicates Significant differences

• ToxCalc v5.0.15N
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Start Date:
End Date:
Sample Date:
Comments:

6/4/98
6/6/98

Larval Sediment Test-Comb Abnormal + Dead
Test 10: 590-3 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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Larval Sediment Tes

Start Date: 6/4/98 Test ID: 590-3 ampe

End Date: 6/6/9B lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: Mc;.;Mytilus galloprovincialis

Comments:
Conc- 1 2 3 4 5

MWRC208R1 0.2138 0.2480 0.2293 0.2418 0.2480
MWRC210R1 0.3567 0.2076 0.3195 0.2511 0.2418
MWAS022R1 0.1920 0.3505 0.4593 0.3350 0.3443
MWAS024R1 0.2791 0.1889 0.1299 0.2076 0.2853

~CL.'1.-<--~l..MWAS025R1 0.3070 0.3226 0.2076 0.3536 0.1827 a,r--<--",-J
MWAT040R1 0.3723 0.2822 0.2200 0.2387 0.2076
MWAT049R1 0.2076 0.1579 0.2946 0.2480 0.2014 mu.u.c s: 10 .e: /
MWAT054R1 0.3816 0.2387 0.3101 0.4065 0.2666
MWAT039R1 0.2231 0.2045 0.2262 0.1920 0.3195
MWAT043R1 0.1827 0.2262 0.1983 0.2666 0.2542
MWAT048R1 0.3878 0.2356 0.3008 0.3008 0.2511
MWAT052R1 0.3039 0.1796 0.3381 0.3940 0.2356

swcontrol 0.2200 0.1548 0.0833 0.1672 0.2480
MWRC209R1 0.2045 0.2200 0.2728 0.3039 0.2200

Transform: Arcs;n Square Root 1-Tailed

Conc- Mean N-Mean Mean Min Max CV"Io N t-5tat Critical M5D

MWRC208R1 0.2362 0.8578 0.5073 0.4807 0.5213 3.423 5 ~r.x:o.IO~
MWRC210R1 0.2753 1.0000 0.5505 0.4731 0.6401 12.363 5 t' 5> 1.~q1- ,.J,.S.'if

MWAS022R1 0.3362 1.2212 0.6152 0.4536 0.7446 16.920 5 1.163 0.0058
MWAS024R1 0.2181 0.7923 0.4823 0.3687 0.5635 16.765 5 -1.444 0.0042
MWAS025R1 0.2747 0.9977 0.5486 0.4417 0.6369 15.653 5 -0.040 0.0045
MWAT040R1 0.2641 0.9594 0.5376 0.4731 0.6562 13.771 5 -0.288 0.0038
MWAT049R1 0.2219 0.8059 0.4884 0.4086 0.5737 12.744 5 -1.507 0.0032
MWAT054R1 0.3207 1.1648 0.6002 0.5104 0.6913 12.930 5 1.075 0.0040
MWAT039R1 0.2331 0.8465 0.5022 0.4536 0.6007 11.478 5 -1.211 0.0030• MWAT043R1 0.2256 0.8194 0.4940 0.4417 0.5426 8.675 5 -1.573 0.0024
MWAT048R1 0.2952 1.0722 0.5730 0.5067 0.6723 11.267 5 0.535 0.0033
MWAT052R1 0.2902 1.0542 0.5655 0.4376 0.6786 16.767 5 0.286 0.0051

swcontrol 0.1746 0.6343 0.4256 0.2927 0.5213 20.752 5 -2.507 0.0046
MWRC209R1 0.2443 0.8871 0.5158 0.4692 0.5839 9.433 5 -0.928 0.0026
Auxiliary Tests Statistic Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.45784 -0.095 -0.5588
Bartlett's Test indicates equal variances (p =0.94) 5.44678
The control means are not significantly different (p :: 0.21) 1.37579
Hypothesis Test (1-tail'.~1·11~
Homoscedastic t Test ,"dlcate~ Significant diHerences /

------
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Start Date:
End Date:
Sample Date:
Comments:

6/4/98
6/6/98

Larval Sediment Test-Comb Abnormal + Dead
Test 10: 590-3 sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilu5 galloprovincialis
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Larval Sediment Tes(.~~:alizedProp. ME '.
Start Date: 6/4/98 Test 10: 590-3 Sample 10:

End Date: 6/6/98 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis
Comments:

cone- 1 2 3 4 5
MWRC20BR1 0.0645 0.1275 0.0680 0.1065 0.1135

MWRC209R1 0.0575 0.0505 0.1416 0.1696 0.0575

MWAS022R1 0.0000 0.2221 0.3658 0.2011 0.2221 ~~ .../-LD
MWA5024R1 0.1731 0.0505 0.0000 0.0645 0.1591

MWAS025R1 0.1906 0.2256 0.0610 0.2607 0.0610 rnco« C ;}...Q?.R /.
MWAT040R1 0.2642 0.1345 0.0750 0.0820 0.0645

MWAT049R1 0.0750 0.0000 0.1486 0.0995 0.0855

MWAT054R1 0.2432 0.0540 0.1801 0.2502 0.1486

MWAT039R1 0.0890 0.0470 0.0995 0.0645 0.1801

MWAT043R1 0.0645 0.0715 0.0224 0.1275 0.1100

MWAT048R1 0.2782 0.0890 0.1451 0.1801 0.0785

MWAT052R1 0.1801 0.0329 0.2011 0.3062 0.1135

swcontrol 0.0470 0.0000 0.0000 0.0084 0.0925

MWRC210R1 0.2572 0.0364 0.1906 0.1135 0.0925
Transform: Arcsin Square Root 1·Talled

Cone- Mean N-Mean Mean Min Max CV·/. N t-5tat Critical MSD
MWRC208R1 0.0960 1.0074 0.3124 0.2567 0.3652 15.710 5 fO'-",,:O.IO~

MWRC209R1 0.0953 1.0000 0.3042 0.2266 0.4244 30.688 5 l~ 1.3'1"f 'l.t·«:?r'

MWAS022R1 0.2022 2.1221 0.4252 0.0296 0.6495 54.786 5 0.0211
MWAS024R1 0.0894 0.9382 0.2704 0.0296 0.4291 59.861 5 0.0106
MWAS025R1 0.1598 1.6765 0.3963 0.2495 0.5359 34.642 5 0.0079
MWAT040R1 0.1240 1.3015 0.3480 0.2567 0.5398 33.451 5 0.0059
MWAT049R1 0.0817 0.8574 0.2641 0.0296 0.3957 52.465 5 0.0080

J( MWAT054R1 0.1752 1.8382 0.4216 0.2344 0.5238 27.885 5 0.0060

• MWAT039R1 0.0960 1.0074 0.3075 0.2184 0.4383 27.124 5 0.0035
MWAT043R1 0.0792 0.8309 0.2762 0.1503 0.3652 30.297 5 0.0035

~MWAT048R1 0.1542 1.6176 0.3943 0.2840 0.5556 27.923 5 0.0054
MWAT052R1 0.1668 1.7500 0.4032 0.1825 0.5864 37.386 5 0.0093

swcontrol 0.0296 0.3103 0.1357 0.0296 0.3090 91.248 5 0.0066
MWRC210R1 0.1381 1.4485 0.3657 01921 0.5319 35.881 5 0.0073
Auxiliary Tests Statistic Skew Kurt
Kotmoqorov 0 Test indicates normal distribution (p > 0.01) 0.54905 -0.6381 0.78205
Bartlett's Test indicates equal variances (p = 0.53) 10.968
The control means are not significantly different (0 = 0.87) 0.17356
Hypothesis Test (1..tail, ~:Q~rm:4:4":"" "}. j.'l" I{
Homosceoasuc t Test indicates Significant differences

" :. r , 4. I t .. . ' , " "'1 d.{i~,", -- ("re. ~ r-e ~i ,'-:' .... ( ~ n"_L·"!.c..J.C)~R I Cl.-t P ~O.IO.J
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Start Dale: 6/4/98
End Date: 6/6/98

•' Sample Date:
Comments:

c·------
Test 10: 590-3 sample 10:
lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sedlment
Protocol: PSEP 1995-Puget Sound Test Species: .MG-Mytilus galloprovincialis

Dose-Response Plot
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.---- :::::-..
Larval Sediment Tes Normalized Prop. Mort

Start Date: 6/4/98 Test 10: 590-3 ampe
End Date: 6/6/98 Lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sediment

• Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovinciafis
Comments:

Cone- 1 2 3 4 5
MWRC208R1 0.0645 0.1275 0.0680 0.1065 0.1135
MWRC209R1 0.0575 0.0505 0.1416 0.1696 0.0575
MWAS022R1 0.0000 0.2221 0.3658 0.2011 0.2221
MWAS024R1 0.1731 0.0505 0.0000 0.0645 0.1591 ~;:)(Z_-'U. ..~:,~ 1:0
MWAS025R1 0.1906 0.2256 0.0610 0.2607 0.0610

MWAT040R1 0.2642 0.1345 0.0750 0.0820 0.0645 1'>" u»:c ..2-C' Y /( /
MWAT049R1 0.0750 0.0000 0.1486 0.0995 0.0855
MWAT054R1 0.2432 0.0540 0.1801 0.2502 0.1486
MWAT039R1 0.0890 0.0470 0.0995 0.0645 0.1801
MWAT043R1 0.0645 0.0715 0.0224 0.1275 0.1100
MWAT048R1 0.2782 0.0890 0.1451 0.1801 0.0785
MWAT052R1 0.1801 0.0329 0.2011 0.3062 0.1135

swcontrol 0.0470 0.0000 0.0000 0.0084 0.0925
MWRC210R1 0.2572 0.0364 0.1906 0.1135 0.0925

Transform: Arcsin Square Root 1·Tailed
Cone- Mean N·Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.0960 1.0074 0.3124 0.2567 0.3652 15.710 5 {C,. ':lC ::C.IO~

MWRC209R1 0.0953 1.0000 0.3042 0.2266 0.4244 30.688 5 I ~ I. 3'71- ~."'l"",r

MWAS022R1 0.2022 2.1221 0.4252 0.0296 0.6495 54.786 5 1.078 0.0234
MWAS024R1 0.0894 0.9382 0.2704 0.0296 0.4291 59.861 5 -0.404 0.0130
MWAS025R1 0.1598 1.6765 0.3963 0.2495 0.5359 34.642 5 1.241 0.0103
MWAT040R1 0.1240 1.3015 0.3480 0.2567 0.5398 33.451 5 0.657 0.0083
MWAT049R1 0.0817 0.8574 0.2641 0.0296 0.3957 52.465 5 -0.537 0.0104

ftMWAT054R1 0.1752 1.8382 0.4216 0.2344 0.5238 27.885 5 1.749 0.0084

• MWAT039R1 0.0960 1.0074 0.3075 0.2184 0.4383 27.124 5 0.059 0.0058
MWAT043R1 0.0792 0.8309 0.2762 0.1503 0.3652 30.297 5 -0.499 0.0058
MWAT048R1 0.1542 1.6176 0.3943 0.2840 0.5556 27.923 5 1.396 0.0077
MWAT052R1 0.1668 1.7500 0.4032 0.1825 0.5864 37.386 5 1.249 0.0117

swcontrol 0.0296 0.3103 0.1357 0.0296 0.3090 91.248 5 ·2.429 0.0089
MWRC210R1 0.1381 1.4485 0.3657 0.1921 0.5319 35.881 5 0.854 0.0096
Auxiliary Tests Statistic Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.49536 -0.5998 0.59821
Bartlett's Test indicates equal variances (p = 0.82) 7.53989
The control means are not significantly diHerent (p = 0.87) 0.17356
Hypothesis Test (1-tail, n~~~<',(

Homoscedastic t Test indicate no Slgni!1 eren~

~:-i:", ,'11
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Start Date: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

Larval Sediment Test-Nonnallzed Prop. Mort
Test 10: 590-3 Sample JD:
Lab JD: ORNA5-Northwestem Aquat SampleType:
Protocol: PSEP 1995-PugetSound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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c: :::-»
Larval Sediment Tes -Nonnallzed Prop. Mort

Start Date: 6/4/98 Test 10: 590-3 ampe

End Date: 6/6/98 Lab 10: ORNA5-Northwestem AQuat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis

• Comments:
Cone- 1 2 3 4 5

MWRC208R1 0.0645 0.1275 0.0680 0.1065 0.1135
MWRC210R1 0.2572 0.0364 0.1906 0.1135 0.0925
MWAS022R1 0.0000 0.2221 0.3658 0.2011 0.2221
MWAS024R1 0.1731 0.0505 0.0000 0.0645 0.1591

.~ .

MWAS025R1 0.1906 0.2256 0.0610 0.2607 0.0610 C.t.=..,VL(?~. L- 'O.-£-."-X.J
MWAT040R1 0.2642 0.1345 0.0750 0.0820 0.0645
MWAT049R1 0.0750 0.0000 0.1486 0.0995 0.0855 ar~~~~ /1"1 ius: C s. /0 f?-I
MWAT054R1 0.2432 0.0540 0.1801 0.2502 0.1486
MWAT039R1 0.0890 0.0470 0.0995 0.0645 0.1801
MWAT043R1 0.0645 0.0715 0.0224 0.1275 0.1100
MWAT048R1 0.2782 0.0890 0.1451 0.1801 0.0785
MWAT052R1 0.1801 0.0329 0.2011 0.3062 0.1135

sweontrol 0.0470 0.0000 0.0000 0.0084 0.0925
MWRC209R1 0.0575 0.0505 0.1416 0.1696 0.0575

Transform: Arcsin Square Root i-Tailed
Cone- Mean N-Mean Mean Min Max CVa;. N t-5tat Critical M5D

MWRC208R1 0.0960 0.6954 0.3124 0.2567 0.3652 15.710 5 u.~ 0/. ::c,. Ie~
MWRC210R1 0.1381 1.0000 0.3657 0.1921 0.5319 35.881 5 i~ 1•.~'1"f- :rl-'(--lt"

MWAS022R1 0.2022 1.4650 0.4252 0.0296 0.6495 54.786 5 0.497 1.86 0.0266
MWAS024R1 0.0894 0.6477 0.2704 0.0296 0.4291 59.861 5 -1.022 1.86 0.0162
MWAS025R1 0.1598 1.1574 0.3963 0.2495 0.5359 34.642 5 0.361 .8 0.0134
MWAT040R1 0.1240 0.8985 0.3480 0.2567 0.5398 33.451 5 -0.226 .8 0 0.0114
MWAT049R1 0.0817 0.5919 0.2641 0.0296 0.3957 52.465 5 -1.191 8 0 0.0135
MWAT054R1 0.1752 1.2690 0.4216 0.2344 0.5238 27.885 5 0.709 1 0 0.0115
MWAT039R1 0.0960 0.6954 0.3075 0.2184 0.4383 27.124 5 -0.837 1, 60 0.0090

• MWAT043R1 0.0792 0.5736 0.2762 0.1503 0.3652 30.297 5 -1.286 1. 60 00090
MWAT048R1 0.1542 1.1168 0.3943 0.2840 0.5556 27.923 5 0.374 1. 60 00109
MWAT052R1 0,1668 1.2081 0.4032 0.1825 0.5864 37.386 5 0.420 1 0 0,0149

sweontrol 0.0296 0.2142 0.1357 0.0296 0.3090 91.248 5 -2.851 1 810 00121
MWRC209R1 0.0953 0.6904 0,3042 0,2266 0.4244 30.688 5 -0.854 1.8 0 00096
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal o.stnbution (p :> 0.01) 0.49536 1.035 -0.5998 0.59821
Bartlett's Test indicates equal variances (p = 0.82) 7.53989 26.217
The control means are not significantly diHerent (p = 0.42) 0.85118 2.30601
Hypothesis Test (1-tail,~) ~_1cl_s..o:l~

Homoscedastic t Test indicates~gnlficant diHerences";

• ToxCale v5.0.15N



Start Date:
End Date:
Sample Date:
Comments:

6/4/98
6/6/98

Larval Sediment Test-Normalized Prop. Mort
Test 10: 590-3 Sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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-..........
Larval Sediment Te -Norm.Comb. Mort+Abn

• Start Date: 6/4/98 Test 10: 590-3 mpe

End Date: 6/6/98 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment

Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis

Comments:
Cone- 1 2 3 4 5

MWRC208R1 0.0474 0.0889 0.0663. 0.0813 0.0889
MWRC209R1 0.0361 0.0550 0.1190 0.1566 0.0550
MWAS022R1 0.0211 0.2131 0.3449 0.1943 0.2056
MWAS024R1 0.1265 0.0173 0.0000 0.0399 0.1340 ~.;)a.. L~-.<./ 7-£1
MWAS025R1 0.1604 0.1792 0.0399 0.2169 0.0098
MWAT040R1 0.2395 0.1303 0.0550 0.0776 0.0399 m LLl/J C a cse I
MWAT049R1 0.0399 0.0000 0.1453 0.0889 0.0324
MWAT054R1 0.2508 0.0776 0.1642 0.2809 0.1114
MWAT039R1 0.0587 0.0361 0.0625 0.0211 0.1755
MWAT043R1 0.0098 0.0625 0.0286 0.1114 0.0964
MWAT048R1 0.2583 0.0738 0.1529 0.1529 0.0926
MWAT052R1 0.1566 0.0060 0.1980 0.2658 0.0738

swcontrol 0.0550 0.0000 0.0000 0.0000 0.0889
MWRC210R1 0.2206 0.0399 0.1755 0.0926 0.0813

Transform: Arcsin Square Root 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.0745 0.8839 0.2749 0.2196 0.3027 12.889 5 fc.~ ~::o.tO~

MWRC209R1 0.0843 1.0000 0.2847 0.1913 0.4069 31.816 5 i ~ '·3'7:f 1\i "J-~'1~

~MWAS022R1 0.1958 2.3214 0.4361 0.1457 0.6277 40.465 5 2.002 '1.86 0.0120
MWAS024R1 0.0636 0.7536 0.2205 0.0307 0.3748 67.490 5 -0.796 .86 0.0087
MWAS025R1 0.1212 1.4375 0.3268 0.0991 0.4844 51.191 5 0.678 .8 0.0109
MWAT040R1 0.1084 1.2857 0.3201 0.2011 0.5113 38.746 5 0.784 8 0 0.0062

• MWAT049R1 0.0613 0.7268 0.2213 0.0307 0.3911 61.390 5 -0.853 1 0 0.0073

* MWAT054R1 0.1770 2.0982 0.4246 0.2822 0.5586 27.705 5 2.724 1. 0 0.0056
MWAT039R1 0.0708 0.8393 0.2533 0.1457 0.4322 43.014 5 -0.421 1. 60 0.0049
MWAT043R1 0.0617 0.7321 0.2356 0.0991 0.3404 42.779 5 -0.823 1. 0 0.0042

If. MWAT048R1 0.1461 1.7321 0.3842 0.2751 0.5331 26.130 5 2.295 1. 0 0.0042
MWAT052R1 0.1401 1.6607 0.3525 0.0777 0.5417 51.546 5 0.937 1 0 0.0127

swcontrol 0.0288 0.3411 0.1263 0.0307 0.3027 105.293 5 -2.415 1 8 0.0070
MWRC210R1 0.1220 1.4464 0.3441 0.2011 0.4890 33.580 5 1.281 .86~ 0.0054
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.59381 1.035 -0.2551 -0.4811
Bartlett's Test indicates equal variances (p = 0.62) 9.93906 26.217
The control means are not significantly different (p = 0.83) 0.22609 2.30601
Hypothesis Test (1-tail, @&"IU!L 1'I.t -rs
Homoscedastic t Test mcicates significant differences

¥ S.<. n . .(. (C1"\~ d. U ..... " t- +rt. r"Y'\ IYl0102C acsc I re~~I''-'"'' Cl+- p ~C.IO .
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Start Date: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

Larval Sediment Test-Nonn.Comb. Mort+Abn
Test 10: 590-3 Sample 10:
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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c:- :::-,
Larval Sediment Test orm.Comb. Mort+Abn

Start Date: 6/4/98 Test 10: 590-3 samp e
End Date: 6/6/98 Lab 10: ORNAS-Northwestem AQuat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-Mytilus galloprovincialis

• Comments:
Cone- 1 2 3 4 5

MWRC208R1 0.0474 0.0889 0.0663 0.0813 0.0889
MWRC209R1 0.0361 0.0550 0.1190 0.1566 0.0550
MWAS022R1 0.0211 0.2131 0.3449 0.1943 0.2056
MWAS024R1 0.1265 0.0173 0.0000' 0.0399 0.1340
MWAS025R1 0.1604 0.1792 0.0399 0.2169 0.0098

CC"~~'-'- 'J..-6-H -t...C
MWAT040R1 0.2395 0.1303 0.0550 0.0776 0.0399
MWAT049R1 0.0399 0.0000 0.1453 0.0889 0.0324 /VI t.O I"t: C ~.J 9' e /
MWAT054R1 0.2508 0.0776 0.1642 0.2809 0.1114
MWAT039R1 0.0587 0.0361 0.0625 0.0211 0.1755
MWAT043R1 0.0098 0.0625 0.0286 0.1114 0.0964
MWAT048R1 0.2583 0.0738 0.1529 0.1529 0.0926
MWAT052R1 0.1566 0.0060 0.1980 0.2658 0.0738

swcontrol 0.0550 0.0000 0.0000 0.0000 0.0889
MWRC210R1 0.2206 0.0399 0.1755 0.0926 0.0813

Transform: Arcsin Square Root 1-Tailed

Cone- Mean N-Mean Mean Min Max CV% N t-5tat Critical MSD
MWRC208R1 0.0745 0.8839 0.2749 0.2196 0.3027 12.889 5 1C>;A ~D.,O~
MWRC209R1 0.0843 1.0000 0.2847 0.1913 0.4069 31.816 5 ',s, 1.3<;1- 1-_1.~'1s'

~WAS022R1 0.1958 2.3214 0.4361 0.1457 0.6277 40.465 5 1.706 0.0146
MWAS024R1 0.0636 0.7536 0.2205 0.0307 0.3748 67.490 5 -0.825 0.0113
MWAS025R1 0.1212 1.4375 0.3268 0.0991 0.4844 51.191 5 0.494 0.0135
MWAT040R1 0.1084 1.2857 0.3201 0.2011 0.5113 38.746 5 0.515 0.0088
MWAT049R1 0.0613 0.7268 0.2213 0.0307 0.3911 61.390 5 -0.868 0.0099

IE MWAT054R1 0.1770 2.0982 0.4246 0.2822 0.5586 27.705 5 2.106 0.0082
MWAT039R1 0.0708 0.8393 0.2533 0.1457 0.4322 43.014 5 -0.495 0.0075

• MWAT043R1 0.0617 0.7321 0.2356 0.0991 0.3404 42.779 5 -0.811 0.0068
'foMWAT048R1 0.1461 1.7321 0.3842 0.2751 0.5331 26.130 5 1.644 0.0068

MWAT052R1 0.1401 1.6607 0.3525 0.0777 0.5417 51.546 5 0.746 0.0153
swcontrol 0.0288 0.3411 0.1263 0.0307 0.3027 105.293 5 -2.202 0.0096

MWRC210R1 0.1220 1.4464 0.3441 0.2011 0.4890 33.580 5 0.905 0.0080
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.693 1.035 -0.2327 -0.6117
Bartlett's Test indicates equal variances (p =0.97) 4.49123 26.217
The control means are not SIgnificantly different (p =0.83) 0.22609 2.30601
Hypothesis Test (1-tail, ~) n<..4/C ::j '1.-:1' "l!
Homoscedastic t Test indicates Significant diHerences

of ~'(""" ~'.(.c~,fl'1 c;. ~(,"".'k .{'-c",,", f"Ck.·~,·,(<: ,'7LL ; r-? C ;;"C 'j 1'2. 1 a.+- p ~CIO
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Start Date: 6/4/98
End Date: 6/6/98
Sample Date:
Comments:

Larval Sediment Test-Norm.Comb. Mort+Abn
Test 10: 590-3 Sample 10:
lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis
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Larval Sediment Test:'!jonn.Comb. Mort+Abn

• Start Date: 6/4/98 Test 10: 590-3 Sample ID:
End Date: 6/6/98 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: MG-MytiJus galloprovincialis
Comments:

Cone- 1 2 3 4 5
MWRC208R1 0.0474 0.0889 0.0663 0.0813 0.0889
MWRC209R1 0.0361 0.0550 0.1190 0.1566 0.0550
MWAS022R1 0.0211 0.2131 0.3449 0.1943 0.2056
MWAS024R1 0.1265 0.0173 0.0000 0.0399 0.1340
MWAS025R1 0.1604 0.1792 0.0399 0.2169 0.0098

CC'~~'LEru -t.£)
MWAT040R1 0.2395 0.1303 0.0550 0.0776 0.0399
MWAT049R1 0.0399 0.0000 0.1453 0.0889 0.0324 )'Yl (.() .e C 2...:..; 9 e /
MWAT054R1 0.2508 0.0776 0.1642 0.2809 0.1114
MWAT039R1 0.0587 0.0361 0.0625 0.0211 0.1755
MWAT043R1 0.0098 0.0625 0.0286 0.1114 0.0964
MWAT048R1 0.2583 0.0738 0.1529 0.1529 0.0926
MWAT052R1 0.1566 0.0060 0.1980 0.2658 0.0738

swcontroI 0.0550 0.0000 0.0000 0.0000 0.0889
MWRC210R1 0.2206 0.0399 0.1755 0.0926 0.0813

Transform: Arcsin Square Root
Cone- Mean N-Mean Mean Min Max CV% N t-stat

MWRC208R1 0.0745 0.8839 0.2749 0.2196 0.3027 12.889 5
MWRC209R1 0.0843 1.0000 0.2847 0.1913 0.4069 31.816 5

'1MWAS022R1 0.1958 2.3214 0.4361 0.1457 0.6277 40.465 5 1.706
MWAS024R1 0.0636 0.7536 0.2205 0.0307 0.3748 67.490 5 -0.825
MWAS025R1 0.1212 1.4375 0.3268 0.0991 0.4844 51.191 5 0.494
MWAT040R1 0.1084 1.2857 0.3201 0.2011 0.5113 38.746 5 0.515

• MWAT049R1 0.0613 0.7268 0.2213 0.0307 0.3911 61.390 5 -0.868
IE MWAT054R1 0.1770 2.0982 0.4246 0.2822 0.5586 27.705 5 2.106

MWAT039R1 0.0708 0.8393 0.2533 0.1457 0.4322 43.014 5 -0.495
MWAT043R1 0.0617 0.7321 0.2356 0.0991 0.3404 42.779 5 -0.811

>foMWAT048R1 0.1461 1.7321 0.3842 0.2751 0.5331 26.130 5 1.644
MWAT052R1 0.1401 1.6607 0.3525 0.0777 0.5417 51.546 5 0.746

swcontrol 0.0288 0.3411 0.1263 0.0307 0.3027 105.293 5 -2.202
MWRC210R1 0.1220 1.4464 0.3441 0.2011 0.4890 33.580 5 0.905
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov 0 Test indicates normal distribution (p > 0.01) 0.693 1.035 -o.~327 -0.6117
Bartlett's Test indicates equal variances (p =0.97) 4.49123 26.217
The control means are not significantly diHerent (~ =0.83) 0.22609 2.30601
Hypothesis Test (1-tail. ~) );:JC ~ • l-lr -1/
Homoscedastic t Test indicates Significant diHerences

•
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Start Date:
End Date:
Sample Date:
Comments:

6/4/98
6/6/98

Larval Sediment Test-Horm.Comb. Mort+Abn
Test 10: 590·3 Sample 10:
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995·Puget Sound Test Species:

Dose-Response Plot

SED-Sediment
MG-Mytilus galloprovincialis ,......-......,.
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Test: LS-larval Sediment Test Test ID: 590-3 <J
Species: MG-Mytilus galloprovincialis Protocol: PSEP 1995-Puget Sound

Sample ID: Sample Type: SED-Sediment

Start Date: 6/4/98 End Date: 6/6/98 Lab ID: ORNA5-Northwestem Aquatic Sciences

Pos ID Rep Group INIT NORM ABN TOTAL PMORT PABN PABND TS NS NPM NCMA

1 1 MWRC208R1 322 253 14 267 0.17029 0.05243 0.2138 285 266 0.06447 0.04744

2 2 MWRC208R1 322 242 7 249 0.22623 0.02811 0.24798 285 266 0.12754 0.08886

3 3 MWRC208R1 322 248 18 266 0.1734 0.06767 0.22933 285 266 0.06797 0.06627

4 4 MWRC208R1 322 244 11 255 0.20758 0.04314 0.24177 285 266 0.10652 0.08133

5 5 MWRC20BR1 322 242 11 253 0.2138 0.04348 0.24798 285 266 0.11352 0.08886

6 1 MWRC210R1 322 207 5 212 0.34121 0.02358 0.35674 285 266 0.25718 0.22063

7 2 MWRC210R1 322 255 20 275 0.14543 0.07273 0.20758 285 266 0.03644 0.03991

B 3 MWRC210R1 322 219 12 231 0.28216 0.05195 0.31945 285 266 0.19061 0.17545

9 4 MWRC210R1 322 241 12 253 0.2138 0.04743 0.25109 285 266 0.11352 0.09262

10 5 MWRC210R1 322 244 15 259 0.19515 0.05792 0.24177 285 266 0.0925 0.08133

11 1 MWAS022R1 322 260 29 289 0.10193 0.10035 0.19204 285 266 o 0.02108

12 2 MWAS022R1 322 209 13 222 0.31013 0.05856 0.35053 285 266 0.22214 0.2131

13 3 MWAS022R1 322 174 7 181 0.43754 0.03867 0.45929 285 266 0.3658 0.34488
14 4 MWAS022R1 322 214 14 228 0.29149 0.0614 0.33499 285 266 0.20112 0.19428
15 5 MWAS022R1 322 211 11 222 0.31013 0.04955 0.34431 285 266 0.22214 0.20557
16 1 MWAS024R1 322 232 4 236 0.26663 0.01695 0.27906 285 266 0.17309 0.12651
17 2 MWAS024R1 322 261 10 271 0.15786 0.0369 0.18894 285 266 0.05046 0.01732
18 3 MWAS024R1 322 280 17 297 0.07707 0.05724 0.12989 285 266 0 0
19 4 MWAS024R1 322 255 12 267 0.17029 0.04494 0.20758 285 266 0.06447 0.03991
20 5 MWAS024R1 322 230 10 240 0.2542 0.04167 0.28527 285 266 0.15907 0.13404
21 1 MWAS025R1 322 223 8 231 0.28216 0.03463 0.30702 285 266 0.19061 0.16039
22 2 MWAS025R1 322 218 3 221 0.31324 0.01357 0.32256 285 266 0.22565 0.17922
23 3 MWAS025R1 322 255 13 268 0.16718 0.04851 0.20758 285 266 0.06097 0.03991
24 4 MWAS025R1 322 208 3 211 0.34431 0.01422 0.35364 285 266 0.26069 0.21687
25 5 MWAS025R1 322 263 5 268 0.16718 0.01866 0.18272 285 266 0.06097 0.00979
26 1 MWAT040R1 322 202 8 210 0.34742 0.0381 0.37228 285 266 0.26419 0.23946
27 2 MWAT040R1 322 231 16 247 0.23244 0.06478 0.28216 285 266 0.13455 0.13027
28 3 MWAT040R1 322 251 13 264 0.17961 0.04924 0.22001 285 266 0.07498 0.05497
29 4 MWAT040R1 322 245 17 262 0.18583 0.06489 0.23866 285 266 0.08199 0.07756
30 5 MWAT040R1 322 255 12 267 0.17029 0.04494 0.20758 285 266 0.06447 0.03991
31 1 MWAT049R1 322 255 9 264 0.17961 0.03409 0.20758 285 266 0.07498 00399~

32 2 MWAT049R1 322 271 16 287 0.10814 0.05575 0.15786 285 266 0 0
33 3 MWAT049R1 322 227 16 243 0.24487 0.06584 0.29459 285 266 0.14856 0.14533
34 4 MWAT049R11 322 242 15 257 0.20137 0.05837 0.24798 285 266 0.09951 0.08886
35 5 MWAT049R1 322 257 4 261 0.18894 0.01533 0.20137 285 266 0.08549 0.03238
36 1 MWAT054R11 322 1991 17 216 0.32878 0.0787 0.3816 285 266 0.24317 0.25075
37 2 MWAT054R11 322 245 251 270 0.16097 0.09259 0.23866 285 266 0.05396 0.07756
38 3 MWAT054R1 322 222 12 234 0.27284 0.05128 0.31013 285 266 0.1801 0.16416
39 4 MWAT054R11 322 191I 23 214 0.33499 0.10748 0.406461 285 266 0.25018 0.28087
40 5 MWAT054R1 322 236 7 243 0.24487 0.02881 0.26663 285 266 0.14856 0.11145
41 1 MWAT039R1 322 250 10 260 0.19204 0.03846 0.22312 285 266 0.089 0.05873
42 2 MWAT039R1 322 256 16 272 0.15475 0.05882 0.20447 285 266 0.04695 0.03614
43 3 MWAT039Rl 322 249 8 257 0.20137 0.03113 0.22623 285 266 0.09951 0.0625
44 4 MWAT039R1 322 260 7 267 0.17029 0.02622 0.19204 285 266 0.06447 0.02108
45 5 MWAT039R1 322 219 15 234 0.27284 0.0641 0.31945 285 266 0.1801 0.17545
46 1 MWAT043R1 322 263 4 267 0.17029 0.01498 0.18272 285 266 0.06447 0.00979
47 2 MWAT043R1 322 249 16 265 0.17651 0.06038 0.22623 285 266 0.07148 0.0625
48 3 MWAT043R1 322 258 21 279 0.133 0.07527 0.19826 285 266 0.02242 0.02861
49 4 MWAT043R1 322 236 13 ..::,+~ u ...::..::o..::3 0.05221 0.26663 285 266 0.12754 0.11145
50 5 MWAT043R1 322 240 14 254 0.21069 0.05512 0.2542 285 266 0.11002 0.09639
51 1 MWAT048R1 322 197 9 206 0.35985 0.04369 0.38782 285 266 0.27821 0.25828



Test: L5-Larval Sediment Test Test 10:590-3

Species: MG-Mytilus galloprovincialis Protocol: PSEP 1995-Puget Sound

Sample 10: Sample Type: SED-Sediment

Start Date: 6/4/98 End Date: 6/6/98 Lab 10:ORNA5-Northwestem Aquatic Sciences

52 2 MWAT048R1 322 246 14 260 0.19204 0.05385 0.23555 285 266 0.089 0.0738

53 3 MWAT048R1 322 225 19 244 0.24177 0.07787 0.30081 285 266 0.14506 0.15286

54 4 MWAT048R1 322 225 9 234 0.27284 0.03846 0.30081 285 266 0.1801 0.15286

55 5 MWAT048R1 322 241 22 263 0.18272 0.08365 0.25109 285 266 0.07849 0.09262

56 1 MWAT052R1 322 224 10 234 0.27284 0.04274 0.30392 285 266 0.1801 0.15663
57 2 MWAT052R1 322 264 12 276 0.14232 0.04348 0.17961 285 266 0.03294 0.00602

58 3 MWAT052R1 322 213 15 228 0.29149 0.06579 0.3381 285 266 0.20112 0.19804

59 4 MWAT052R1 322 195 3 198 0.38471 0.01515 0.39403 285 266 0.30624 0.26581
60 5 MWAT052R1 322 246 7 253 0.2138 0.02767 0.23555 285 266 0.11352 0.0738
61. 1 swcontrol 322 251 21 272 0.15475 0.07721 0.22001 285 266 0.04695 0.05497
62 2 swcontrol 322 272 16 288 0.10503 0.05556 0.15475 285 266 0 0
63 3 swcontrol 322 295 30 325 o 0.09231 0.08328 285 266 0 0
64 4 swcontrol 322 268 15 283 0.12057 0.053 0.16718 285 266 0.00841 0
65 5 swcontrol 322 242 17 259 0.19515 0.06564 0.24798 285 266 0.0925 0.08886
66 1 MWRC209R1 322 256 13 269 0.16408 0.04833 0.20447 285 266 0.05746 0.03614
67 2 MWRC209R1 322 251 20 271 0.15786 0.0738 0.22001 285 266 0.05046 0.05497
68 3 MWRC209R1 322 234 11 245 0.23866 0.0449 0.27284 285 266 0.14156 0.11898
69 4 MWRC209R1 322 224 13 237 0.26352 0.05485 0.30392 285 266 0.16959 0.15663
70 5 MWRC209R1 322 251 18 269 0.16408 0.06691 0.22001 285 266 0.05746 0.05497

Comments:
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• (IORTHWES'I'ERN ACUATIC SCIENCES PRO'roCJL NO. NAS-XXX-a:;/ME/MC2
BIVALVE LARVAE TEST BASED ON EPA/600/R-95/136

Test No. i<11-?o1client_---:Io......=;.....-...J-::::::...::...-;..------Investigator-------
------------------------------------------------------------------------------

Test Ending: ~J:-/"" ;S'.. ~

STUDY MANAGEMENr
Cl i ent : teL.,-e-s;-
CL ient 's Study Momtor :~-..,jM~~......-:--~:___:_~-------------
Testing Laboratory: Northwestern Aquati~Sciences
Test Location: /l/t!vJg··-q: LAke)<'! _. _
Laboratory's Study Per~onnel: . .

Proj. Man./Study.Dir. R.~L~l /~/i..,;Ve.. II
QA Officer L- p:; NiC'1r~
1. 5·'?.. '<: (\ -:.,:5: 2. /11.' Pc"....-z Dr if
3. 4. _

Study Schedul e : I 1" ',J"
Test Beginning: (,./~~· ~

•

TEST MATERIAL .
Description: C""'f)p'r;c ~ '" \I $Oy' S-~ 0
NAS Sample No.. '
Date of Collection:
Date of Receipt:
Temperature (·C):
Conductivity (umbos/em):
pH:
Hardness (rrg/L):
Alkalinity (rrg/L):
Salini ty (ppt):
Dissolved oxygen (mg/L):

• I

ts

. ,
.>

DIUJT1Cti WATER
scurce : ~I"/ IS <p'

Gate of C~llect~on:-r(~'-¥-u~~~.Salinity (ppt)~~~·~~·~O pH
Tre::>.t:ne.."lts: C/ *"" /) -(v...uO( o<t!.,.K<-L

,r;r;:~
( ,
'n

TESI' CRGAN19-fS

spe~:.:e,s2:~/J1~;~~t~~:~~~~~~~S;~:=$~~~~it~====SCL:rco;:,:
r.CC: imat:' en

~!ean~_-L.- ...l.- .:- --.l. -i- _

S.D,

•
SPAWNING AND GrlMETE HANDLING

Spawn~ng: 1nitial -:. : :; hM~, Final
Numbe~ of O~ganisms Used: females

5' r" AM/~ Fertil~fation7 ; rnal es .,. _

- 1 - 1/97



t=o~ AQUATIC SCIENCES PRO'l'OOJL NO. NAS-XXX-ro/HE/MC2
BIVALVE LARVAE TEST BASED ON EPA!600/R-95/136

Test No. ~51' ~J1 Client ~.--....-.....,;,..---Investigator- _
------------------------------------------------------------------------------

'Egg Di1ution (1 ml . eli 1':lted to 100 ml): . I 1,''' d
Count/ml of di Iut.i cn: 1.!1-}; 2.~; 3.__; Meanll'f>
OF (mean x 100/2500) = 'i .XV"

Test volune: Jr.,""'!"
Organisms/mL (15-30) _
Aeration during test: None
Photoperiod: 16:8, L:D
Temperature: 20 ± l·C, oysters

randomization 15 or 18 ± l·C, mussels

Test chambers: 3D tnk !Jib,)
Replicates/treatment: (4 f _~'--_
Test water changes: None
Feeding: None
Salinity: 30 ~ 2 ppt
Beaker placement: Stratified

Randomization chart:
0- ~ ?t-J /(, I V t>:

A ,J

.. ""37...- 1.1 /.,{ I ?,) 7 2"a I.--

% ..., I '? IL. "1 ~L, iC c-: <::: f-,

,C~
I I

2D z>: / (.1./ 4 "I"7/"':

PREPARATION OF TEST SOLUTIONS
This test uses a brine control __; a salinity control
If a brine control is used, follow SOP# G-3 to prepare test solutions

Date of brine prep'n: Brine salinity (ppt):
Source of Seawater: __

(TS - SE)
VB = VE --------- = VE --------- = VE (

(SB - TS)

In making up either a crine control or a salinity control, use salinity
adjusted deionized water in place 9f the effluent.

CoJ "" ('" I /V-J ,4"c: zd i).~J (7.J}/»c)
Test Cene " 0=':1 I::! 7': ~ Dilution ~ater

(~ (ml.COQ m±-) (ml/lDD m1) (ml/l00 rnl )
___Jl~~l----------------------------------------------- _

(.,1./ ~.'f' }2- 9(".5
) z- :1 .z- / ·Cr , r.«

/) ::.J



!10R;'I'HWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-eG/ME/MC2
BIVALVE LARVAE TEST BASED ON E1?A/600/R-95/136

Test No. ~~~-qJ1Client~~~ __~~~ Investigator _

pH
48-Hour 6<-

DO sal .
L t

1"'0 I~ .o 6-, CJ, :--.. , I ~ .0 I r.o
I 5- .•' ,

L~.~
, cr-"

I f -v I 2J:"; I If-I)
, i- "\.0'

I 2.r,- I 8-.0
I <-r.O I r.c

-\.. , "),f:.;" &.0
Lr.c ~·o

--'I

I'
, 1

• I
I I

I I

I I
, I

pH
O-Hour

DO sal.
L t'

I -:t-.

I I ..... C1I\., ..

II /..: ,('

Control I. ·f
~,rine Con,.=:tc.:..,.l:...l.- -..l. .L- -l- J....I.. -1 .L- ...J.._==---.J.

Day 0: 15 , 7 Day 0: Jr':7
Day 1: 'S- .: Day 1: ..... :
Day 2: i s-:» Day 2: I~.l

WATm BATH ~TORE (·c):

I~

N
IZ,
It"

S.D ........
o.~

Q. ?-

Q,u
o·2?

Mean
I<)".J
],7

z.c

WATER CUAL ITY :
Temperature (·c):
00 (rrq/L):
Salini ty (ppt):
pH:

•

:_9_qnJ:-ai '; ~ .-:c
; Brine : :
:Ze::o time:: /~- ~;--y:::. 30 't

, , Replicate 3 I I Replicate 4I ! , ,
I I N A N F-.I !, , I ,, I !, ,, ,, I-, I

2
I I

'~

, .......- ":/ I "I ...,
~c~ 1, ,

l,0 '-, , ~ ~ ,
~ ';:i

I ; '-I ";
...., I , ..-- - 4

, I ..,
~

,
1\ I ,

~

..,..,
--~, I

:...~~. , 1 I I - "7 ... --;f, I -.
I I ,- - , -'; -..... .::....<,;
I ! ~ .
I , . t,t.'2 ~ I I - ,'-'

! '-, , 1 '- J.' .., r rt>, I
_.-

.. '-,:..

Replicate 2
N A

I I

I I,

I I

!

Rel?iica~e 1
N r:

I I
! {

I I _ . .., ,.

"

I I
!

I I
!

f I I
! !

'7.

: 1.

'5.
'.1I .,
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I oJ.
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o.

,.,
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; 10, /

;8. i.{

Rerrarks:
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Start Date:
:nd Date:
Sample Date:
Comments:

6/4/98 17:00
6/6/98 15:00

""--------
Bivalve Larval Survival and Development Te -Proportion Alive J

Test 10: 999-904 sample 10: ...... RE~ ReA"'oxicant
Lab 10: ORNAS-Northwestem Aquat Sample Type: CUSC-Copper sulfate
Protocol: EPAW 95-EPA West Coast Test Species: MG-Mytilus galloprovincialis

Conc-ug/L
D-Control

1
2
4
8

16
32
64

1 2 3 4
0.9091 0.9286 0.9091 0.8279
0.7597 0.8961 0.8636 0.9221
0.8247 0.9481 0.9186 0.9026
0.9383 0.8734 0.9026 0.8669
0.8247 0.9383 0.9448 0.8506
0.9708 0.7922 0.8896 0.8052
0.9156 0.9416 0.8377 0.9318
0.8474 0.8929 0.9156 0.8474

Transform: Arcsin Square Root 1.Tailed
Conc-ug/L Mean N-Mean Mean Min Max cva/. N t-Stat Critical MSD

D-Control 0.8937 1.0000 1.2431 1.1430 1.3002 5.533 4 131 123~

1 0.8604 0.9628 1.1954 1.0585 1.2879 8.299 4 0.761 2.480 0.1554 172 1232
2 0.8985 1.0054 1.2537 1.1388 1.3409 6.768 4 -0.170 2.480 0.1554 125 1232
4 0.8953 1.0018 1.2444 1.1973 1.3198 4.494 4 -0.021 2.480 0.1554 129 1232
8 0.8896 0.9955 1.2416 1.1388 1.3336 8.018 4 0.024 2.480 0.1554 136 1232

16 0.8644 0.9673 1.2106 1.0975 1.3990 11.501 4 0.519 2.480 0.1554 167 1232
32 0.9067 1.0145 1.2663 1.1561 1.3266 6.032 4 -0.371 2.480 0.1554 115 1232
64 0.8758 0.9800 1.2131 1.1695 1.2760 4.349 4 0.479 2.480 0.1554 153 1232

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95546 0.904 0.01672 -0.3954
Bartlett's Test indicates equal variances (p = 0.78) 3.96048 18.4753
Hypothesis Test (1-tai1, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 64 >64 0.11218 0.12515 0.00238 0.00785 0.94576 7,24 r>.

Dose-Response Plot

Oo9

t
T 1 ~

~:: 1 J - .

~Q.6
c:

.S! 0.5
t:
o
0.0.4::
c..'J.3 •

0.2

o. ,

o---------_-- ~-- _.__--~

ToxCalc vS.O.15N
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t-tail, 0.05 level
of Significance
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----....
Bivalve Larval Survival and Development Test-Proportion Normal ~

Start Date: 6/4/98 17:00 Test 10: 999-904 Sample 10: == -REF·Ref Toxicant

• S:nd Date: 6/6/98 15:00 Lab .o. ORNAS-Northwestem Aquat Sample Type: CUSo-Copper sulfate
3ample Date: Protocol: EPAW 95·EPA West Coast Test Species: MG-Mytilus galloprovincialis
'::omments:

Conc-ug/L 1 2 3 4

D-Control 0.8312 0.8831 0.8474 0.7890
1 0.7208 0.8571 0.7955 0.8766

2 0.7370 0.8701 0.8474 0.8247

4 0.8312 0.7727 0.8474 0.7760

8 0.7630 0.8149 0.8961 0.7695
16 0.0162 0.0032 0.0130 0.0097

32 0.0000 0.0000 0.0000 0.0000
64 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1·Tailed Number Total
Conc-ug/L Mean N-Maan Mean Min Max CV% N t-Stat Critical MSD Rasp Number

D-Control 0.8377 1.0000 1.1581 1.0935 1.2219 4.593 4 200 1232
1 0.8125 0.9700 1.1277 1.0141 1.2119 7.893 4 0.648 2.410 0.1130 231 1232
2 0.8198 0.9787 1.1357 1.0323 1.2021 6.480 4 0.477 2.410 0.1130 222 1232
4 0.8068 0.9632 1.1171 1.0739 1.1695 4.348 4 0.873 2.410 0.1130 238 1232
8 0.8109 0.9680 1.1253 1.0623 1.2426 7.397 4 0.699 2.410 0.1130 233 1232

·16 0.0106 0.0126 0.0995 0.0570 0.1278 30.830 4 22.571 2.410 0.1130 1219 1232
32 0.0000 0.0000 0.0285 0.0285 0.0285 0.000 4 1232 1232
64 0.0000 0.0000 0.0285 0.0285 0.0285 0.000 4 1232 1232

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98569 0.884 -0.0748 -0.4409
3artlett's Test indicates equal variances (p :: 0.61) 3.60476 15.0863
Hypothesis Test (t-tau, 0.05) NOEC LOEC ChV TU MSOu MSOp MSB MSE F-Prob df• Junnett's Test 8 16 11.3137 0.09098 0.10843 0.71258 0.0044 2.6E·14 5,18

Maximum Like/ihood·Probit
Parameter Value SE 95% Fiducial Limits Control Chi·Sq Critical P-value Mu Sigma Iter
Slope 15.1159 1.89203 11.4075 18.8243 0.16234 1.66054 15.0863 0.89 1.05661 0.06616 8
'ntercept -10.972 2.25615 -15.394 -6.5495
TSCR 0.1808 0.00548 0.17006 0.19155 1.0
?oint Probits ug/L 95% Fiducial Limits (=C01 2.674 7.99293 640755 914957

0.9

EC05 3.355 8.86729 734854 9.95028 0.8
EC10 3.718 9.37185 7.90475 104063 0.7
=:C15 3.964 9.7284 830323 10.7262
:=C20 4.158 10.0214 8.63392 109878 Gl 0.6

III

EC25 4.326 10.2798 8.52784 11.2177 c:g, 0.5
~~O 4.747 1..0..9.5~ 971213 11.8202 III

~'::50__ 5.000 <..l...L3922.:'J_O_2~.:L12....:99- ~ 0.4

EC60 5253 11.8404 107429 ~2.:9J7 0.3
~C75 5.674 126249 11.6747 132837
EC80 5.842 12.9505 120633 13.57; 5

0.2

).=C85 6.036 13.3405 12.5289 13915 01
EC90 6.282 13.8481 13 1318 143782 • •0.0
EC95 6.645 14.636 14.0487 151196 1 10 100
~C99 7.325 16.2371 15.7338 16.8379

Dose ug/L

• ToxCaJc vS.O.1SN
./
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Start Date:
End Date:
Sample Date:
Comments:

6/4/98 17:00
6/6/98 15:00

.--==--=:--,
Bivalve Larval Survival and Development Test-Proportion Normal )
Test 10: 999-904 Sample 10: REF=R8fToxicant
Lab 10: ORNAS-Northwestem Aquat Sample Type: CUSO-Copper sulfate
Protocol: EPAW 95·EPA West Coast Test Species: MG-Mytilus galloprovincialis

-.

.~.

Conc-ug/L
o-ControI

1
2
4
8

16
32
64

1 2 3 4
0.8312 0.8831 0.8474 0.7890
0.7208 0.8571 0.7955 0.8766
0.7370 0.8701 0.8474 0.8247
0.8312 0.n27 0.8474 0.n60
0.7630 0.8149 0.8961 0.7695
0.0162 0.0032 0.0130 0.0097
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

o-Control 0.8377 1.0000 1.1581 1.0935 1.2219 4.593 4 0.8377 1.0000
1 0.8125 0.9700 1.1277 1.0141 1.2119 7.893 4 0.648 2.410 0.1130 0.8162 0.9743
2 0.8198 0.9787 1.1357 1.0323 1.2021 6.480 4 O.4n 2.410 0.1130 0.8162 0.9743
4 0.8068 0.9632 1.1171 1.0739 1.1695 4.348 4 0.873 2.410 0.1130 0.8088 0.9656
8 0.8109 0.9680 1.1253 1.0623 1.2426 7.397 4 0.699 2.410 0.1130 0.8088 0.9656

*16 0.0106 0.0126 0.0995 0.0570 0.1278 30.830 4 22.571 2.410 0.1130 0.0106 0.0126
32 0.0000 0.0000 0.0285 0.0285 0.0285 0.000 4 0.0000 0.0000
64 0.0000 0.0000 0.0285 0.0285 0.0285 0.000 4 0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98569 0.884 -0.0748 -0.4409
Bartlett's Test indicates equal variances (p = 0.61) 3.60476 15.0863
Hypothesis Test (1·tail, 0.05) NOEC LOEC ChV TU MSDu MSOp MSB MSE F-Prob df
Dunnett's Test 8 16 11.3137 0.09098 0.10843 0.71258 0.0044 2.6E-14 5. 18

~.

Linear Interpolation (80 Resamples)
Point ug/L SO 95% CL(Exp) Skew
ICOS 8.131 2.738 0.000 8.546 -0.8706
IC10 8.551 0.44S 6.878 8.939 -5.3604
IC15 8.970 0.203 8.105 9.333 -0.4433
IC20 9.390 0.191 8.57.8_ ---9...11..2 -0.4425
J9~ _.. _.<~_9.1J~(- 9.0.?L_1_9~31 -0.4414
1C40 11.069 0.143 10472 11.327 -0.4366
ICSO 11.908 0.119 11.419 12125 -0.4309
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Test BV-Bivalve Larval Survival and Development Test Test 10: 999-904

Species: MG·Mytilus galloprovinciafis Protocol: EPAW 95-EPA West Coast

Sample 10: REF-Ref Toxicant Sample Type: CUSO-COpper sulfate

Start Date: 6/4/98 17:00 End Date: 6/6/98 15:00 Lab 10: ORNAS-Northwestem AQuatic Sciences

Initial Final Total Number

Pos 10 Rep Group Density Density Counted Normal Notes

1 1 D-Control 308 280 308 256
2 2 D-Control 30~ 286 308 272
3 3 D-Control 30B" 280 308 261
4 4 D-Control 308 255 308 243

5 1 1.000 308 234 308 222
6 2 1.000 308 276 308 264
7 3 1.000 308 266 308 245
8 4 1.000 308 284 308 270
9 1 2.000 308 254 308 227
10 2 2.000 308 292 308 268
11 3 2.0001 308 283 308 261
12 4 2.000 308 278 308 254
13 1 4.000 308 289 308 256
14 2 4.000 308 269 308 238
15 3 4.000 308 278 308 261
16 4 4.000 308 267 308 239
17 1 8.0001 308 254 308 235
18 2 8.000 308 289 308 251
19 3 8.000 308 291 308 276
20 4 8.000 308 262 308 237
21 1 16.000 308 299 308 5
22 2 16.000 308 244 308 1
23 3 16.0001 308 274 308 4
24 4 16.000 3081 248 308 3
25 1 32.0001 308 282 308 0
26 2 32.0001 308 290 308 0
27 3 32.0001 308/ 258 308 0
28 4 32.0001 308 287 308 0
29 1 1 64.0001 3081 261 308 0
30 2 64.000 3081 275 308 0
31 3 I 64.0001 3081 2821 308 0
32 4 640001 308i 2611 308 0

Comments .

ToxCalc 5.0.15N
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___________________N.ORTHWESTERN AQUATIC SCIENCES_

TOXICITY TEST REPORT

TEST IDENTIFICAnON
Test No.: 590-4
Iitk: Juvenile Neanthes 20-day sediment toxicity test.
Protocol: NAS-XXX-NA4, July 23, 1996. Revised October 31, 1997. Complies with: Recommended
Guidelines for Conducting Laboratory Bioassays on Puget Sound Sediments (PSEP 1995), with modifications
as specified by the Puget Sound Dredged Disposal Analysis Program (PSDDA, now Dredged Material
Management Program or DMMP).

STUDY MANAGEMENT
Study Sponsor: Foster Wheeler Environmental, 10900 N.E. 8th St., Suite 1300, Bellevue, WA 98004
Sponsor's Study Monitor: Mr. Gary Braun
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon 97365.
Test Location: Newport Laboratory.
Laboratory's Study Personnel: RS. Caldwell, Ph.D., Proj. Mngr.lStudy Dir.; L.K. Nemeth, B.A., QA Officer;
G.A. Buhler, B.S., Aq. Toxicol.; G.J. Irissarri, Aq. Toxicol.; M.S. Redmond, M.S., Aq. Toxicol.; E. Coffey,
B.S., Sr. Tech; B. Moran, M.S., Tech.; S. Bione, B.S., Tech.
Study Schedule:

Test Beginning: 7-3-98, 1600 hrs.
Test Ending: 7-23-98, 1400 hrs.

Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd .• Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices (GLP)
as defined in the EPAffSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR Part 792).
Statement of Quahty Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data.

TEST MATERIAL
Control Sediment: The control sediment was collected by NAS, from Yaquina Bay, near the Rhepoxynius
collection site on 7-1-98. It was sieved through a 1.0 mm screen and homogenized. Stored at 4°C in the dark
until used in the test.
Test Sediments: Unidentified marine sediments. Details are as follows:

NAS Sample No.
Foster Wheeler Sample No.
Collection Date
Receipt Date
Interstitial salinity (ppt)

NAS Sample No.
Foster Wheeler Sample No.
Collection Date
Receipt Date
Interstitial salinity (ppt)

0690F
MWAS022Rl

5-15-98
5-18-98

28.5

0749F
MWRC208RI

5-22-98
5-28-98

28.0

0691F
MWAS024RI

5-15-98
5-18-98

27.0

0750F
MWRC209RI

5-22-98
5-28-98

29.0

0692F
MWAS025RI

5-15-98
5-18-98

28.0

072IF
MWAT040RI

5-18-98
5-20-98

27.0

•
~: Stored locked at 4°C in the dark in capped containers until used.
Treatments: Homogenized.

Test No. 590-4
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TEST WATER
~: Yaquina Bay, Oregon
Dates of Collection: 7-2-98
Water Ouality: Salinity 28.0 ppt; pH 7.7
Pretreatment: Filtered to sO.40 J.1m, salinity adjusted with MilliQ@deionized water, and aerated.

TEST ORGANISMS
~: Neanthes sp., marine polychaete worm
~: 2-3 week post-emergence juveniles.
Initial wt.: 0.18 mg
~: Laboratory cultures at the Department of Biology, California State University, Long Beach,
California. Worms were received on 7-1-98.
Acclimation: Conditions during acclimation averaged: temperature, 20.3 ±0.7°C; salinity 31.5 ± 2.2 ppt;
dissolved oxygen 6.2 ± 0.7 rngIL; pH 7.7 ± 0.2; photoperiod 16:8 hr, L:D.

TEST PROCEDURES AND CONDITIONS
The following is an abbreviated statement of the test procedures and a statement of the test conditions actually
employed. See the test protocol (Appendix I) for a more detailed description of the test procedures used in this study.

Test Chambers: 1 L covered borosilicate glass beakers,
Test Volumes: 175 rnl of test or control sediment; 950 rnl total volume.
Replicates(freatment: 5 (plus one water quality replicate, and two sacrificial replicates for day 0 and day 10
interstitial ammonia and sulfide measurements)
Sediment Salinity Adjustment: None required,
O[~anismsareatment: 25 (5/replicate)
Water Volume Chan&es: One third of the seawater in each beaker was replaced every third day.
Aeration: Provided using a I rnl glass pipette with the tip approximately 3-4 em below the water surface. Air
was bubbled at a low rate (150-300 ml/rnin) so as not to disturb the sediment surface.
Feeding: Animals were fed 40 mg TetraMarin per beaker every other day.
Acceptance Criteria: DMMP and Sediment Management Standards (SMS) require control sediment mortality
of S1O%, and a target growth rate of>O.72 mg/day. DMMP requires a growth rate of>0.38 mg/day. For
both programs, reference sediment mortality should be s20% with a growth rate of ~80% that of the control
sediment.
Effects Criteria: I) survival after 20 days, 2) average individual biomass, and 3) average individual growth
rate. Death is defined as no visible appendage movement or response to tactile stimulation. Missing worms
are considered to be dead.
Water Quality and Other Test Conditions: Ammonia-N and sulfide were measured in the pore water of the
bulk test sediments upon receipt, and in the interstitial water of one replicate sacrificial beaker on day O.
Ammonia-N was measured in the interstitial water of additional replicate sacrificial beakers on days II and 20.
Pore water was obtained by centrifugation. Arnmonia-N was measured in the overlying water of one replicate
beaker on test days 0, 3, 6, 9, 12, 15, 18, and 20. The temperature, dissolved oxygen, salinity, and pH were
measured in all beakers except day 0 and 10 sacrificial beakers on test days 0 and 20, and in one replicate
beaker on test days 3, 6, 9, 12, 15, and 18 prior to test solution renewal. Sulfide and arnrnonia-N analyses were
by the methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. Acta 14:403,1996) colorimetric
methods, respectively; samples were not distilled prior to analysis. The values of individual water quality
measurements are to be found in the raw data (Appendix 11), The means, and minimum and maximum values
for the water quality parameters during the test are listed in Table 1. The photoperiod was constant light.

DATA ANALYSIS METHODS
Percent survival, individual biomass, and individual growth rate at the end of the test were determined from
the fmal observations according to the formulas:

Percent survival = 100 x (no. of surviving worms/initial number of worms)
Individual biomass = total dry wt. of worms/number of surviving worms weighed

,~,

"~"

Test No. 590-4 2
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Individual growth rate = (individual biomass - the initial dry wt.)/the number of test days

Means and standard deviations for the biological endpoints described above and for water quality data were
computed using Microsoft Excel Ver.5.0.

Values of the three endpoints (survival, individual biomass, and individual growth rate) for the test sediments
were statistically compared against each of the two reference sediments using ToxCalc v5.0.l5N. An arcsine
square root transformation was performed on proportional data before analysis. Following transformation and
determination ofnonnality and homogeneity of variances, one-tailed homoscedastic or heteroscedastic t-tests,
or Wilcoxon Two-Sample tests, were conducted at the 0.05 level of significance.

PROTOCOL DEVIAnONS
The initial average worm weight was 0.18 mg dry weight, which is lower than the 0.5 to 1.0 mg that PSEP
suggests indicates 2-3 week post-emergence juvenile worms. Worms were ordered from the only available
supplier and specified to be 2-3 week post emergence on receipt. Worms were acclimated in the laboratory for
two days prior to test initiation and no mortality or problems were observed during acclimation. Calculation of
growth rate for controls indicated 0.68 mg/day which indicates that worms were in a rapid growth phase
during testing which is the intent of using 2-3 week post-emergence animals.

REFERENCE TOXICANT TEST
The reference toxicant test is a standard multi-concentration toxicity test using cadmium as CdC12-2'/:zH20 , to
evaluate the performance of the test organisms used in the sediment toxicity test. The performance is
evaluated by comparing the results of this test with historical results obtained at the laboratory. The reference
toxicant test raw data are found in Appendix III.

Test No.: 999-918
Reference Toxicant and Source: CdCI2-2Y:zH20 , MaJlinckrodt, Lot No. TNZ, 1.0 mg/ml stock prepared 6
23-98 .
Test Date: 7-3-98
Dilution Water Used: Yaquina Bay, Oregon, seawater
~: 96-hr LC50, 7.6 mg/L Cd. This result is within the laboratory's control chart warning limits (2.37 
14.0 mg/L).

RESULTS AND CONCLUSIONS
Water quality data are summarized in Table (. A detailed tabulation of the water quality results by sample and
test day can be found in Appendix II. The means and standard deviations of percent survival. individual
biomass as dry weight, and individual growth rate of Neanthes exposed for 20 days to sediments are
summarized in Table 2. Detailed data organized by sample and replicate, including the initial observations on
survival and worm final and tare weights, and summary statistics for these observations. are given in Appendix
II, as well as data on the estimated initial weight of worms at the beginning of the test. Table 3 gives the final
interstitial salinities in the sediments of each water quality replicate. Tables 4 and 5 summarize the interstitial
ammonia-N and sulfide concentrations in the sediments of each sacrificial beaker on days O. II. and 20.

All water quality observations of overlying water temperature, dissolved oxygen, salinity. and pH were within
the protocol specified ranges. No sulfides were detected in the overlying water either at the beginning or end
oftbe test. Ammonia-N in the overlying water ranged from 0.2 to 8.0 mg/L,

The test met the acceptability criterion (~90%) for control survival; mean survival in the control was 92.0%.
The individual growth rate in the controls averaged 0.68 mg/day. This is slightly below the DMMPfSMS
recommendation of 0.72 mg/day, but above the 0.38 mg/day DMMP QAfQC failure critenon for Neanthes,
Although initial worm weight was low (0.18 mg), survival and growth rate in the controls were acceptable.
and the reference toxicant (positive control) result was within the control chart limits for this species.
Therefore this test is considered acceptable .

• Test No. 590-4 3
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Survival in both reference sediments met the acceptability criterion of~80%. Survival in MWRC208RI was
100.0%, and that in MWRC209RI was 96.0%. MWRC208RI also met the growth rate acceptance criterion of
~80% of the control growth rate, with a growth rate of 0.56 mg/day (82.3% of the control growth rate). The
growth rate in MWRC209RI, however, 0.44 mg/day, was only 64.7% of the control growth rate.

Survival in test sediments was not-significantly different from that in either reference sediment. Average
individual worm biomass and individual growth rate were significantly less than that in reference
MWRC208RI in MWAS025RI and MWAT040RI, but significantly less than that in reference MWRC209RI
only for MWAS025R I.

STUDY APPROVAL ;;/

~- .J? ~.~rJ ~?

CM;! (j 'k~ -11-7t?
oject Manager/Study Director Date

~ .J~~~zP-;
-ii2,.d4AcI J C'cJcLud! £-/1- 7cr
lManager, Toxicology Date

Date

'--"
Test No. 590-4 4



•
___________________NORTHWESTERN AQUATIC SCIENCES_

Table 1. Summary of water quality conditions prevailing during the Neanthes 20-day test.

Water Quality Parameter Mean ± SD Minimum Maximum N

Temperature (0C) 20.4 ± 0.2 20.0 20.7 126
Dissolved Oxygen (mgIL) . 6.8 ± 0.3 5.9 7.2 126
Salinity (ppt) 28.5 ± 0.6 27.0 30.0 126
pH 8.1 ± 0.2 7.7 8.6 126
Total Sulfide (mg/L) <0.02 <0.02 14
Total Arnmonia-N (mg/L) 0.2 8.0 55

Table 2. Means and standard deviations (n=5) of percent survival, individual dry weight, and individual
growth rate of Neanthes exposed for 20 days to marine sediments.

Sample Description
Percent Survival Individual

(20-days) dry wt. (mg)
Individual growth

rate (mglday)

Control (NAS # 1024F) 92.0 ± 11.0 13.9 ± 2.9 0.68 ± 0.14

MWAS022Rl (NAS # 0690F) 84.0 ± 26.1 12.6 ± 2.2 0.62 ± 0.1 I

• MWAS024Rl (NAS # 0691F) 96.0 ± 8.9 9.5±2.1 0.47±0.10

MW AS025Rl (NAS # 0692F) 100.0 ± 0.0 6.5 ± 1.4 ab 0.32 ± 0.07 ab

MWAT040Rl (NAS # 0721 F) 100.0 ± 0.0 8.7 ± 0.7 a 0.43 ± 0.04 a

MWRC208Rl (NAS # 0749F) 100.0 ± 0.0 11.4±2.3 0.56 ± 0.11

MWRC209RI (NAS # 0750F) 96.0 ± 8.9 8.9 ± 2.3 0.44 ± 0.11

a Significantly different (p :5 0.05) from reference sediment MWRC208RI.
b Significantly different (p :5 0.05) from reference sediment MWRC209R I .

• Test No. 590-4 5
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Table 3. Means and standard deviations (n=5) of
final sediment interstitial salinity for sediments
tested for 20 days with the polychaete worm
Neanthes.

Salinity
Sample Description (ppt)

Control (NAS # 1024F) 27.9 ± 0.2

MWAS022RI (NAS # 0690F) 28.0 ± 0.0

MWAS024RI (NAS # 0691F) 28.0 ± 0.0

MWAS025RI (NAS # 0692F) 28.0 ± 0.0

MWAT040R I (NAS # 0721 F) 27.7 ± 0.3

MWRC208RI (NAS # 0749F) 27.8 ± 0.3

MWRC209RI (NAS # 0750F) 27.8 ± 0.3

Table 4. Sediment interstitial ammonia-N for sediments tested for 20 days with the
polychaete Neanthes.

Ammonia-N in mglL
Sample Description day 0 day II day 20

Control (NAS # 1024F) • • •

MWAS022RI (NAS # 0690F) 7.5 22.5 6.5

MWAS024RI (NAS # 0691F) 12.2 15.0 2.0

MWAS025Rl (NAS # 0692F) 13.5 11.5 5.5

MWAT040R I (NAS # 0721 F) 10.0 12.2 4.8

MWRC208RI (NAS # 0749F) 12.5 30.0 4.0

MWRC209RI (NAS # 0750F) 37.5 15.0 5.2

• not enough sample for analysis.

Test No. 590-4 6



Table 5. Sediment interstitial sulfide for sediments
tested for 20 days with the polychaete Neanthes .
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Sample Description

control (NAS #1024F)

MWAS022Rl (NAS #0690F)

MWAS024Rl (NAS #069IF)

MWAS025Rl (NAS #0692F)

MWAT040Rl (NAS #072 IF)

MWRC208Rl (NAS #0749F)

MWRC209RI (NAS #0750F)

• not enough sample for analysis

7

Sulfide in mgfL
day 0

•
<0.5

<0.5

<0.5

<0.5

<0.5

<0.5
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JUVENTI...E POLYCHAETE, NEANIHES SP.,
20-DAY SOLID PHASE SEDIMENT BIOASSAY•

.'
NORTHWESTER..~ AQUATIC SCIENCES
July 23, 1996

TEST PROTOCOL

PROTOCOL NO. NAS-XXX-NA4
Revised October 31, 1997

•

•

1. INTRODUCTION
1.1 Purpose of Study: The purpose of this study is to characterize the toxicity of marine sediments based on

worm survival and growth.

1.2 Summary of Method: The 20-day static renewal test is performed using laboratory-cultured, 2-3 week
post-emergence juvenile Neantb~s sp. purchased from a supplier. Test sediments are placed in the bottom of
1 liter glass beakers used as test vessels which are then filled with clean seawater. Five replicate containers
for each test sediment, a reference site sediment, and a control sediment are employed. Each replicate
contains five worms. During test setup, three subsamples of five worms each are randomly selected to
provide an estimate of initial biomass. During the exposure period, each chamber is provided with 40 mg of
food on an every-other-day basis. Every third day, one-third of the seawater in each chamber is exchanged
with fresh seawater. Mortality and growth are the response criteria used. The mean and standard deviation
for each treatment and test endpoint are given in the final report. Between-treatment comparisons may be
made using Student's t-test, Wilcoxon's Two-Sample test, or Mann-Whitney U test, where each treatment is
compared to the control or the reference sediment.

2. STIJDY MANAGEMENT
2.1 Sponsor's Name and Address:

2.2 Sponsor's Study Monitor:

2.3 Name ofTesting Laboratory:
Northwestern Aquatic Sciences
Yaquina Bay Road P.O. Box 1437
Newport, OR 97365.

2.4 Test Location: _

2.5 Laboptorv's Personnel to be Assigned to the Study:
Study Director: _
Quality Assurance Officer:
Aquatic Biologist:
Aquatic Biologist:

2.6 Proposed Testing Schedule: Tests are to begin within 14 days of sample collection. Reference toxicant test to
be run concurrently. (Test sediments may be held under nitrogen for up to eight weeks for PSDDA and
COE work.)

2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA!fSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).



NORTIlWESTERN AQUATIC SCIENCES
July 23, 1996

PROTOCOL NO. NAS-XXX-NA4
Revised October 31, 1997

3. TEST MAIERIAL
The test materials are marine sediments. The control, reference, and test sediments are placed in solvent cleaned 1
L glass jars fitted with PTFE-lined screw caps. At the laboratory the samples are stored at 4°C in the dark. The
original sealed containers may be stored for up to 14 days prior to testing. A negative control sediment is
collected from a clean site. In addition, a reference sediment, a clean sediment with physical characteristics
similar to the test sediments, may be employed as a control.

4. TEST WATER
Test water is filtered Yaquina Bay seawater adjusted to a salinity of 28 ppt. The water is pumped daily from
Yaquina Bay into a 6000 gal seasoned fiberglass reservoir from which it is supplied under pump pressure to the
laboratory. Filtration is accomplished using a sand filter followed by a medium porosity (10-25 urn) cartridge
filter. A fine (0.45 urn) cartridge filter is then used. An alternative seawater supply of similar quality may be
used.

5. JEST ORGANlSMS
5.1 ~: Neanthes sp.

5.2.~: Neanthes are obtained from laboratory cultures. California State University, Long Beach, Dept. of
Biology is a source for purchasing these worms.

5.3. Laboratory Handling: Worms are received from the supplier in plastic bags containing seawater and algae
(Enreromowha). Upon receipt, water quality data are taken on 1 or 2 bags and all bags with worms are then
placed in holding aquaria containing seawater at 20 ± 1°C, and the salinity is adjusted to 28 ± 2 ppt, The
worms are released from the bags after temperature equilibration. Worms are maintained for 1-2 days prior
to use in tests. Gentle aeration is supplied to the holding aquaria. During the holding period, organisms are
fed TetraMarin_ (8 mg per juvenile worm) on an every-other-day basis. If the food is not being consumed,
feeding should be reduced. No water changes are required if holding time is less than 1 week.

5.4 Age at Study Initiation: 2-3 week post-emergence juveniles (0.5-1.0 mg dry weight).

6. DESCRIPTION OF TEST SYSTEM
6.1 Test Chambers and Environmental Control: Test chambers used in the toxicity test are 1000 mJ glass

beakers. The beakers are covered with lids to minimize contamination and evaporation of seawater or loss
of volatile compounds. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by placement in a temperature-controlled room. Minimal aeration is
supplied through a glass pipet with the tip placed 3-4 em below the water surface. The aeration rate should
be 150 - 300 mUminute or approximately 100 bubbles per minute). The test is performed under continuous
illumination, using ambient laboratory lighting.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EP.AJ600/4-901027.
New glassware and test systems are soaked 15 minutes in tap water and scrubbed with detergent (or cleaned
in automatic dishwasher); rinsed twice with tap water; carefully rinsed once with fresh. dilute (10%, V:V)
hydrochloric or nitric acid to remove scale, metals, and bases; rinsed twice with deionized water; rinsed once
with acetone to remove organic compounds (using a fume hood or canopy); and rinsed three times WIth

deionized water. Test systems and chambers are rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES
7.1 Experimental Desj~: The experimental design consists of exposure of test organisms to a number of test

sediments, a negative control sediment and a reference sediment. Each treatment consists of five replicate
test chambers each containing five animals. Complete randomization of test containers and blind monitoring
of response criteria should be used.

7.2 Pre.paration of Test Sediments: Test sediments are checked to be sure that the interstitial salinities are ~ 20
ppt, Interstitial salinities should be checked and recorded for control, reference, and test sediments (both

2
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initial and final). If initial interstitial salinities are not ~O ppt, the interstitial salinities must be adjusted as
specified in the PSEP (1995) protocols. If interstitial salinities are satisfactory, the sediments may be used
without further treatment.•

NORTHWESTERN AQUATIC SCIENCES
July 23, 1996

PROTOCOL NO. NAS-XXX-NA4
Revised October 31, 1997
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7.3

On the day before test initiation. each sediment is mixed thoroughly using a non-contaminating implement,
then an aliquot (175 ml) sufficient to make a 2-cm-deep layer is added to each of the five replicate test
beakers, and the surface is smoothed. Bubbles are removed from the sediment by gently tapping each
beaker against the palm of the hand. Seawater at the test temperature and salinity is added to each beaker by
carefully pouring the water down the side of the chamber to the 750 rnL mark. Filled chambers are then
placed into the 20 ± I °C water bath and covered with watch glasses. An air line is inserted into the beaker
under the watch glass. The chambers are then allowed to equilibrate overnight to bioassay conditions.
Photoperiod during the test should be continuous illumination, using ambient laboratory lighting.

Beginning the Test: On the day of test initiation, worms are collected from the holding aquaria using a small,
fine-point paint brush. The worms should be handled as little as possible; damaged or injured worms should
be discarded. More worms than are needed for the bioassay are transferred to a shallow glass dish
containing seawater of the test salinity and temperature. Individual worms are removed from the dish and
randomly placed into plastic cups (5 worms per cup) containing seawater. Enough cups for the test plus
three additional cups are prepared. Once the worms are in the cups, worms within a cup are randomly
transferred to a test chamber by pouring the contents into the chamber. A squirt bottle containing seawater
maintained at the test temperature and salinity can be used to free the worms that stick to the cup. During
the transfer process, three of the cups containing worms are randomly selected and set aside. Worms from
these cups are used to estimate initial total biomass. To determine initial total biomass. worms from these
three cups are quickly rinsed with deionized water, placed on a preweighed aluminum pan. dried at 50°C to
a constant weight, and weighed to the nearest 0.1 mg.

Once worms have been placed in all test chambers, each beaker is filled to a total volume of 950 mL and
checked to ensure that air is flowing to the chamber and that the worms have begun to burrow into the
sediment. TetraMarin_ is then provided to each beaker (40 mg/beaker). The food is preweighed into plastic
cups, wetted with bioassay test water, and rinsed into the test beakers. After one hour. any worms that have
not burrowed into the sediment should be replaced if they appear damaged.

During the 20-day exposure, one-third of the seawater in each beaker is replaced every thud day. Prior to
seawater replacement, water quality measurements are determined for each test chamber, Water
replacement is achieved by removing aeration lines and siphoning one-third of the volume of test water, then
replacing it with fresh 28 == 2 ppt test water that has been maintained at 20 ± I "C. Cue should be taken not
to disrurb the sediments.

•

7.4 Effect Criteria: Effect criteria are I) survival after 20 days, 2) total biomass (dry weight}. 3\ average
individual biomass (total biomass divided by the number of surviving worms), and ~) average individual
growth rate.

7.5 Test Conditions: The test temperature is 20 ::: 1°C. The test salinity is 28 ::: 2 ppt. The dissolved oxygen
concentration in each test container must be greater than 60% saturation (PSEP 1995) or ~ 0 rng-L (PSDDA)
throughout the 20-day test. Each beaker is supplied with oil-free compressed air provided at a rate of
150-300 rnL per minute through disposable glass pipettes positioned with their tips approxunately 3~ ern
below the water surface. Beakers are covered with lids to minimize evaporation and the possibu.ry of cross
contamination between beakers. The test is conducted under constant illurrunanon of medium [0 low
intensity.

7.6 Feeding: Animals are fed 40 mg TetraMarin® per beaker on an every-other-day basis during the test.

7.7 Test Duration Type and Frequency of Observations and Methods: The duration of the sediment toxicity test
is 20 days. The test chambers are observed daily to ensure that adequate aeration is provided and to note the

3



NORTIIWESTERN AQUArrc SCIENCES
July 23, 1996

PROTOCOL NO. NAS-XXX-NA4
Revised October 31, 1997

general status of each chamber.: The temperature of the environmental chamber should also be monitored
daily. The type and frequency of observations to be made are summarized as follows:

TYPE OF OBSERVAnON
Bjolofical Data

Survival
Biomass

Physical and Chemical Data
Sediment interstitial salinity
Salinity, dissolved oxygen,

pH, and temperature
(in all beakers on days 0 & 20;
in one replicate every third day)

Ammonia-N and sulfide in
overlying water
(optional, PSEP; required, PSDDA)

TIMES OF OBSERVAnON

end of test
end of test

beginning & end of test
day 0, day 20 and prior to partial replacement

of test water every third day

beginning & end of test"

"Further ammonia-N and sulfide monitoring is recommended prior to the first and second water renewals
when initial monitoring reveals >0.7 mgIL unionized ammonia or >5.0 mgIL sulfides.

Following the exposure period, worms from each chamber are removed from the test sediment, either by
gently sieving the sediment through a 0.5 mm screen or by placing the sediment in a white enamel pan of
seawater, and searching for surviving worms. Worms often are in their tubes and can be removed by gently
prodding either end of the tube with a fine-point paint brush. Survival is noted on a data sheet. Surviving
worms are placed in a vial of clean seawater until all chambers have been sieved. Then worms from each
chamber are quickly rinsed with deionized water, placed on a pre-weighed aluminum pan, dried at 50°C to a
constant weight, and weighed to the nearest 0.1 mg. Prior to rinsing the worms, observations should be
made to determine if food or sediment is present in the digestive tract.

Dissolved oxygen is measured directly in test bakers using a polarographic oxygen probe calibrated
according to the manufacturer's recommendations. The pH is measured using a properly calibrated pH
meter with scale divisions of 0.1 pH units. Temperature is measured using a calibrated mercury
thermometer or a telethennometer. Salinity is measured using a refractometer. Ammonia-nitrogen is
measured using the HACH Model FF-3 test kit (ammonia-N detection limit 0.] rng/L). Sulfide is measured
using the HACH Hydrogen Sulfide Test Kit Model HS-WR (sulfide detection limit 0.01 mg/L). Any
observed changes in sediment color or the formation of a sediment discontinuity layer is also recorded.

7.8 Criteria of Test Acceptance: For the test to be considered acceptable, the minimum survival of organisms in
the control treatment at the end of the test should be 80%.
PSDDA Perfonnance Guidelines: Control sediment: mortality ;5;10% and growth rate >0.72 mg/day.
Reference sediment: mortality ;5;20% and growth rate of~80% of that of the control sediment.
Sediment Management Standards Perfonnance Standards: Control sediment: mortality < 10% and mean
individual growth rate of at least 0.72 mg/day. Reference sediment: mean individual grovvth rate of at least
80% of that of the control sediment.

8. DATA ANALYSIS
The mean and standard deviation are calculated for each endpoint employed (e.g. 20-day survival. 20-day total
biomass. 20-day average individual biomass, and average individual growth rate) and for each treatment (i.e. lest
sediment). Berween treatment comparisons may be made using a Student's t-test, Wilcoxon's Two-Sample test,
or Mann- Whitney U test, where each treatment is compared to the control or the reference sediment. An arcsine
square root transformation of proportional data, and tests for normality and heterogeneity of variances, are
performed prior to statistical comparisons.

4
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9. REPORTING
A report of the test results must include the following information: name and identification of the test; the
investigator and laboratory; information on the test, reference, and control sediments including the initial and final
interstitial salinities; information on the source of seawater used; detailed information about the test organisms
including acclimation conditions; a description of the experimental design and test chambers and other test
conditions including water quality; information about any aeration that may have been required; definition of the
effect criteria and other observations; unusual responses, if any, in the control treatment; 20-day survival in each
exposure chamber and the mean and standard deviation for each treatment; initial total biomass (dry weight) for
three groups of five worms; 20-day total biomass (dry weight) in each exposure chamber and the mean and
standard deviation for each treatment; 20-day average individual biomass (dry weight) in each exposure chamber
and the mean and standard deviation for each treatment; average individual growth rate in each exposure chamber
and the mean and standard deviation for each treatment; interstitial salinity values, both initial and final, for each
sediment; 96-hour LCSO with reference toxicant; a description of data analysis methods employed and
documentation of statistical test results: any unusual information about the test or deviations from procedures.
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10. STIJDY DESIGN ALTERATION
Amendments made to the protocol must be approved by the sponsor and study director and should include a
description of the change, the reason for the change, the date the change took effect, and the dated signatures of
the study director and sponsor. Any deviations in the protocol must be described and recorded in the study raw
data.

•
11. REFERENCE TOXICANT

Reference toxicant testing should be included with each study or at regular intervals as defined in the Quality
Assurance Program of the laboratory.

12. REFERENCED PROCEDURES
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~uR!HWESTER~ AQUATIC SCIE~CES PROTOCOL ~O. ~AS-XXX-NA4
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Test ~o,S90-<t Client EoS'let"'-uJhe@J~,...

DAILY RECORD SHEET
Temperature beaker .)0.3 °C
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~ORrHWESTER~ AQUATIC SCIENCES ?ROTOCOL ~O. ~AS-XXX-~A~

NEA~THES SP. 20-DAY SOLID PHASE SEDIME~T TEST
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Test No .S9Q .'1 Client FOS'fer - £1) hsslss:
DAILY RECORD SHEET

pH s NH3

Temperature beaker zq.ZoC
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~ORTiIWESTERN AQUATIC SCIENCES PROTOCOL ~O. ~AS-XXX-NA4

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TES!
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Test No. S90 -<f Client EQS'!er - U) lu~je.,-
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~OR~HWESTERN AQUATIC SCIE~CES ?ROTOCOL ~O. ~AS-XXX-NA~

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST
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Temperature beaker.;2o- L °C
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DAILY RECORD SHEET
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NORTHWESTER~ AQUATIC SCIENCES ?ROTOCOL NO. NAS-XXX-NA~
NEANTHES S? 20-DAY SOLID PHASE SEDIMENT TEST

Test ~o.S90-<t Client ECJS'kr-uJheej~r
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Invest.igator

~RT~WESTERN AQUATIC SCIE~CES PROTOCCL NO. ~AS-XXX-~A4
NEANTHES SP. 20-DAY SOLID PHASE SEDIME~T TEST

Test xc . Seta -y Client Eos'kt'" - u.J IIe...lec
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I ,::lJ , ,
'W;:.~

, -:;\ ,
2~.OI o;c- • ,.. , I ! ! : : : I

.2? ,
I "'n {... I -:J 1 , z..9.o ';" ... ,

1 I I I !
,

i I.'- .'-
, 5''1 ! "C $'. .... .~

·L~.S : 'lr.~
, , , :T. _ , ,

I
,

1 ..... ( , 1..9
,

2.'1·c ' ~.C
, I , J , I~

\ !
, ,

, I

, ,
, ,

I'
I

, I

I' , '

, I ! ! J I
! '

! ' I'

, ! : I

I I
, I

I', . I:
! I

! •

5/1/91



~ORT-HWESTER~ AQUATIC SCIE~CES ?ROTOCOL NO. NAS-XXX-~A4

NEANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST

Test No.S90-et Client FOSier-Whee.le.r Investigator _
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~ORTHWES7ER~ AQUATIC seIE~CES PROTOCOL ~O. ~AS-XXX-~A4

NEANTHES S? 20-DAY SOLID PHASE SEDIMENT TEST

Investigator
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NC~THWESTERN AQUATIC SCIE~CES ?ROTOCOL ~O. ~AS-XXX-NA4

NEANTHES SP. 20-qAY SOLID PHASE SEDIMENT TEST
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-NA4
~EANTHES SP. 20-DAY SOLID PHASE SEDIMENT TEST
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. NORTHWESTERN AQUATIC SCIE~CES PROTOCOL NO. NAS-XXX-NA4
~EANTHES SP. 20-DAY SOLID PHASE SEDI~ENT TEST
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Test No :f~O:i Client Eostec/ - (.f)ht'ele C
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NORTffi~cSTER.i.'I AQUATIC SCIENCES PROTOCOL NO. NAS-XXX-N..'\4
NEANIHES SP. 20 DAY SOLID PHASE SEDIMENT TEST

Test No. £9Q -1 Client EQS Jel" -U)hee(er E/7//ir(!nmt'l1!Jnvestigator /-----.
ZERO-TIME w"EIGHING DATA SHEET
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Initials~

rn 3P

Tare: Date 1- -.3- 95' Over. Temp(OC) ,;LJ"C Drying Time(Hr.) ~ i
Final: Date',- 9 -<'if Oven Temp(OC) ~.... ~C Drying Time(Hr.) LLj
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v

I 0.1..0 S--

I v,I41

I '3 .... . l..f';~

/1'1. 11..'13

z

Tare wt. Total wt. (mg)

Pan t! (mg) 1 Z 3 t/'weighed

I -s I. 7qr: I "'"' l rO c: O. J~ /"l

1 30.81 s > I. :s t J

4

5

6

i'''': ',/JJ<T.I
I I '-:J J
I

I
I ,

iOO.o(,)O ""'j -r-r-: ,e-c. o,}y m~

? IJj,0'--"'f

"1--, ·'1i" nuA-

r~ 7/1/~i"

~ ')f/1f

-;uJ -



NORTHWESTERN AQUATIC SOENCES PROTOCOL NO:
NEANTHES SP. 20·DAY SaUD PHASE SEDIMENT TEST•• Te~t No. S9Cr't Crtent Ecs lee - U Jhcc:ler Investigator'------

\NEIGHING DATA SHEET
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO:
NEANTHES SP. 20-DAY SOUD PHASE SEDIMENT TEST

Te$t No. 59{) ~i Client Investigeto;;.;..r _

WEIGHING DATA SHEET

Tare: Dale
Final: Dale
Equip. used: Oven ---J~loo.J..i~~ _

Pt- In.lials
~ Initi<!ls---f::"--
SV"'!QCJ 1..6

Tarewt. Totalwt. rna)

BeakerU Pan U [rna) 1 2 3 UweiahedComments
42 42 L-ZA1- 124 (..c. \B.f1~'1 \ 2:;.1,:(.-. -::
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46 46 "'I' 14 ill eo ,1142 III 1 J, .5
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48 48 ICC:;~'A - - - -
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• Tesr Number 590-4 Neanthes Growth Test
Randomization Key

NAS CLIENT I I

BKR SMPL DESCRIP ; REPL:

35 0749F MWRC208R1 1 i
16 , 0749F : MWRC208R1 2 I

26 : 0749F I MWRC208R1 3 r

39 ! 0749F I MWRC208R1 4 I
5 , 07°49F : MWRC208R1 5 i
4 0749F ! ,V1WRC208R1 6 °water quality replicate

21 0749F ; MWRC208R1 7 iday 10 sacrificial beaker

28 0749F MWRC208R1 8 ,day 0 sacrificial beaker

33 0750F MWRC209R1 1 I

46 0750F MWRC209R1 2 I

27 0750F MWRC209R1 3 I
I

2 0750F MWRC209R1 4 I
42 0750F MWRC209R1 5 I,
10 0750F MWRC209R1 6 :water quality replicate
31 0750F MWRC209R1 7 :day 10 sacrificial beaker
38 0750F MWRC209R1 8 .day 0 sacrificial beaker
45 0690F MWAS022R1 1
3 0690F MWAS022R1 I 2 !

40 0690F : MWAS022R1 ! 3 i
19 0690F : MWAS022R1 4 ,

53 0690F MWAS022R1 I
5 II

54 : 0690F MWAS022R1 i 6 iwater quality replicateI

48 0690F : MWAS022R1 7 ° :day 10 sacrificial beaker;

43 0690F MWAS022R1 I 8 day 0 sacrificial beaker
56 0691F , MWAS024R1 I 1
14 0691F i MWAS024R1 : 2
22 0691F : MWAS024R1 I 3
37 0691F MWAS024R1 : 4
44 0691F I MWAS024R1 I 5; I

29 0691F MWAS024R1
,

6 iwater quality replicate
30 I 0691F MWAS024R1 I 7 :day 10 sacrificial beaker
55 0691F : MWAS024R1 , 8 .day 0 sacrificial beaker
20 0692F MWASG25R1 1
9 0692F MWAS025R1 , 2 i

32 0692F ; MWAS025R1 , 3 ,

6 0692F MWAS025R1 4 i
23 0692F MWAS025R1 5
12 0692F MWAS025R1 6 .water quality replicate
49 0692F MWAS025R1 7 °day 10 sacrificial beaker

8 0692F MWAS025R1 8 .day 0 sacrificial beaker

18 0721F MWAT040R1 1
7 0721F MWAT040R1 2 I

15 0721F MWAT040R1 3
41 0721F MWAT040R1 4
51 0721F MWAT040R1 5 :
11 0721F MWAT040R1 6 .water quality replicate
47 0721F MWAT040R1 7 :day 10 sacrificial beaker
24 0721F MWAT040R1 8 °day 0 sacrificial beaker

---~3 ---

7/2/98



· Test Number 590-4 Neanthes Growth Test
Randomization Key

17 i 1024F control I 1 I
25 1024F control I 2
50 I 1024F control I 3
34 I 1024F control I 4 I
36 1024F control I 5J

1 1024F control 6 water quality replicate
52 1024F control 7 day 10 sacrificial beaker
13 I 1024:= control 8 day 0 sacrificial beaker

7/2/98
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ANALYSIS BENCRsHEET - AMMONIA-N
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Ammonia

2019

-----1- ---- ----. "'_"_

5
•
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Add sulrocienl seawalerlo make 5 mI. lhell add OIlC! salicY',lle followed l1y one cyanuarate reagenl packel contents willI mixing.
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Ammonia

ANALYSIS BENCFlsREET - AMMON A-N
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___ Finalconcenlrallon (mgll)

"

I I

~i

L.

---.---------11--

Addsufficient seawater 10make 5 mt. lhen adLl one salicytate loilnY/cd by one cvanuarate reaqenl packet contents wilh rnixiuq.
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Ammonia
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ANALYSIS BENCRSHEET - AMMONIA-N
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Ammonia
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ANALYSIS BENCHSHEET - AMMONIA=N
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)
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Ammonia

ANA[YSISBENCRSREET - AMMONIA-N

201913 I \II I 15 I 16 I 11 I 1012 III10986 I 7Jv..l('"Sample descriplion

I
2 ----L-\-·-----I-. -.- 2· -:

_ . __. ~~ __._3·k _
___________1 LL .__

r- t-
___ •• _ ~o 10. ._

____ .2.5" __. .__ __ __ till 1rt:.J L~ c\ .. __ ..
-~- "-- ,-

0--· .--- -- -- \"""t i~;\ ·rI·-
.__ ;:: ~ . ........__=- ~{U \'qJj__ ,-.J..i:~(~:'~IJ~')

2.')- I f. .-..---- .. .-1----

\\'"
\, .

'
1

---'--'-- 1__

5 _

9 1__ ._.__._.

61 '-"--"- _

5 ---'- 1.__ .. _

1\

10 1 .__

4
·-1----'-------1--

_J' ~ I! __

I
IJJ
..........

-- ----------1-- --- -- ._- -- --.- -- --- -- --- --- --. --..- -- ---- -- --- ----
12 ----------·1--
IJ 1 _

1~ 1__. ... .

15 -----------1--- -- --..... - ._, '-'- "-' -- .-- --- --- --- -- --' -- ,--- -- --- -.- ,-----
16

11

~._. "'- ._---_ ... ? _ ,,')A
-- --- .~---- -----

. I

..
, t

-- .>;, S --:. c:
"- .~"./

... ----------1--
Seawale:.;..r 1(~ ..(:_

Measured concenlrallon (mgll)

~mul~p'_Ii_er__, _

... ~inal concenlrallon (mgll)

18

-----_._------

Add sufficienl seawatertc make 5 ml. Then adtl one salicyble tollowcd by one cvanuarato reagenl packet contents wilh mixing.

...
OENCIISIIXlS



Ammonia

20Hi

-- --- --- --- --- --- --- -- ------ -- -- ---

•

-J C
"-.' )

1\
,;

.J,! ~pledescrlplion I 1 I 2 I 3 I ~ 5 6 I 7 8 9 10 11 I 12 I 13 I 1~ I 15 I 16 I 17 I 18

ANAL YSIS BENCRSflEET - AMMONIA-N -~ - n-- .(If '(.----.,

-!,-------'------t--

\
2 l~

-. 1------'-------1--

WI
.~I _L:. I__

_3, 1__

--- -lL: JCI.~ .
'__ _ 3 __ 3.(c __ ' . _

.-- --- -1. U .__.. __

... _. -- -- -_. --.---- ----"- ---- ._-_... - -- -- ---- -- - ..-_.-.

-- ---------_.(--~
13( 1__

14 1 _

12

5 _

9 _

10 1 _

11
1 1

__
I
w
~

I

15 ( _

16 _

11 _

18 1 _

'.Seawale_' 1 ::L_

. _ ~easured concentrallon (mglll

~mul~plie, 1 _

_. Finalconcenlrallon (mglll

" "
':.!...:. •• !

'2,0

II I

) r.
" .>

• I . I

"

-J C
/

, I

~L
.,

?~ ~-'--_._- --
>:~,( ~.L,

L.._

----_._-------/--- ---.

Addsulficienlseawalerlo make 5 ml. lhen add one saticylate lollu\';ed by one cvanuarate reaQcnl packet contents wilhmi.ing_

) )
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Sulfide

ANALYSIS BENCHSHEET - SULFIDE

r, ,¥.;it Sample descnpnon h,.;u../ 2 3 I <\ 5 6 8 9 10 11 I 12 13 14 15 16 I 11 I 18 I 19 I 20

(,0

1. 0

I, 0._-. --- _._-~-- _.,"---

"

81__________ __ __ __

-~f----------- --- ----- - --- ---- - ------ -- --- ------ --- -- --- --- --- ------ -- -
10 _

11-- ----------- - ---
12

-- ----------1--13

14

15 ------------- --- -- --

--- --------------16

17

-- - -----

...
-- -~<.'0 <.,;) <: IV <: I U -<. " D

.-.- -- --0..; -

Seawater or 01 water G.O i. G~_4_-_+_-l___+_-_+__'If

Me3su~~ concentratio_~!m2'q -<./0 < I Q

( ~xnll~Uipli~~ _

< .'01< ,SVFjn~ c_o!"'~t:nl~a!!?n !~!}/~)_

18

Add sulfiticlIl seawater 10make 5 nll 1hen add 0 2 uu sutluiic acid Icagcnl (stir}, InUow"d by 0_2 0\1 dictuomatn reilgenl (slir)

OENCHSH.XlS
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.c,

Ammonia

ANALYSIS BENCHSHEl=T -AMMONIA-N

"'r~£''~~<'~Q'~p--r~1
r-~<? -'/ 1'~1

~...s c I, ,
I~ ~-fR -

~'~l'i'
;,/ f1jvT>1 ( . r7J -- ,

- - - -- - --- -- ----- -~- .._._-- -- -- --- -- -.-.-- - --- --

1~.lL Sample descriplion I 1 I 2 I J I 4 I 5 6 I 7 8 9 10 11 12 I 13 I 14 I 15 I 16 I 17 I 18 19 20

-h--~~;~~«- . 1·0 •
1 "

.....
- -- -- - -_.. ---.. ---_. -- - - -_ .. --- - -- .. " .---- -- --

2 '1 1.0. ......
.'J:.t -~.; ~/I~J

---- -- -- - -- -- --- --- -- -- -----_. --- -- --- --"-- --- -

.tht~
~---L- /. a , «.J .

~-- --.- -- ---- .._- -- .._--- "_.- ----- . -- -- ---- -- - --- --- - ----- --_._- - kJ)'J'l(07l./qr) 1.-- /. oJ - --= -
4

~'5~
---~ ~","j~- - -J&'~7)'""Of)

- __ 0 • .._-- --- -- -- -- - -- -- "---- -- -- ~-_. ---- ... _-- --.- - --- - --_. CFr}-15 .v /. 0 (, '~(,II~k~
<-Ij Obt1up)

-- -- -- ."-- --- -- ---_ .. --- -- -_. --- --- ---- _... -- - -- ._-- ._--"

6 .1.t' J.O IIQ.O
- - (Ot-r; p) -- --- -- -- --- --- ----" -- -~-- _.-

~
---- - - '-' ._--- --- --- -

7 » I
'1.-- /.0 ].0

- - -- -- -- -_.- ..-- -- -- -- ---- --- ._-- ---_. -- -._.- ---- ---
s I. I)

--- --- --._- --.- _.- ----- --- -- --- ---- _ .... _..-._- --- ---_._- --- -- ---- --- -
9 - --- ---- ~-- - ---- ----_. -- ---I--- --- ---- --_ .. - -- ~. -- -~1- ~- .---- --"-- --~.

10
--- -- _0_- ----_. -_.- ---_. -- ------ -- -~-- -_.- ---- --- --- ---- --- -_-_0 ._---

11-- -- --- ---- ---- --- --- ---- -- -- -- --- ---- ._---._- ---._0" -- -- ----- _0_- -"-
12

- - --- -- ---_ .. ---- --- ---- ---- --- -- -- -- _.~- -- - --- ---_. -- -- ----- ~
13 --- - ----- -- -- --- ---- -- -- -- -- --- ---- -- - --_. -- -- -~-- --- --
14 0_- --- - -- - ------ --- -.- --- ---- --- ----- ----- _._--- ._-- -~ ... - -- -- --- -- --_. --
15

--- --- --- -- --- -- - ..---- ------ -- ---I--- --- .- ._--- ----" -- ---_. -- -- - --- - --
16 - -- -- -------- --- - ---- --- "--- -._. .- ..---- ---- --- -- --- ---- --- -- -- _._-
11 --- - -- -- - -- .- -- ---- --- _... - ._-_. -- _. -- --- .. -- - '--0 ._.- -- ---- -
18 --_. ._-- .. _-_.- -- --

~oS--
-_._- -- -_._ .. --- iff --- ----- ----" .... --

Seawater .s-:o '1~ l( JIr 4 l( if-~ ~ «_"f 4 ItS y- 't--_._- - - -- -

.~
- ---

?-~
--- -- o.?' --

~
.... _--- -----. .. --

~~sured concenlra!lon (mg~l.. O.b ). .-- - --- ")..0 - 1.\ ?;l,{ O·~ /c: t.
-- --- -- ? --- _._-_. ... - - --_ .. ---. --- ..- -- ._-- -- ---

~
.,.

.;l;) ;l)" 5' .;l';
,..

~> - c1S' 5
.»:

Jl mulliplier olJ ~ :J -~_. s. Pl_f_ .)-- -.-. -- -- - .. --- --- ... - - -- --
;:-~~concen~~o~ (':!.!gll)__ (£ I~ - - tCL - -,-

J1--,-~ '>/).-> 1.s'J;,i LM:. 1,;l.0- I~'::>-- .._--

t?
--. --- - --- --~ ~p-- - --- ------. "--- --- -- ---

-- _... ~ ---- 1.1. -- - -- . .-"-- ~--- ---_ . --- ---_. "t- ~. __ I.J- ~-- -- - -- --

/ldd sufficient sea....ater 10make 5011_ 1hen :ldd one salicvlate followed by one cyanuarate rC;lgclIl packet contents wilh mixinl]_ I

IlENCIISH_XLS
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• • •Ammonia

ANALYSIS BENCHSHEET - AMMONIA-N

, i,.A!... Sample descriplion I 1 I 2 I

.< L
. --,
,,-,oJ ;(

.'/1,

3 I 4 5 6 I 7 6 9 10 11 12 I 13 I 14 I 15 I 16 I 17 I 16 19 20

4

.. =. _no : ',~';.-. \' G ---==~==- ~_~_-_-~. =-~-~~~-_ =\\;~ .~~ y" ~~1
__ .. ~;: I· C . . -'- ".-- \;.-~ ;-l-~-\-" \

~.~'.~ _~_ _~. -l-L. . I.e. __. 0 o~~=.. ~~~_.=X~ ?~\t~~~;£II~f II.)
. . r Jr . .__ ...l(j !.-__ ~~_.'o __

.;-> I r -;,.( :J. )_____ • . ._ _ ~J~ __ ...........:..!._:.-:- _. __ •• _

_.____ _ . . .'--- _._. . J..:..~ L·_:. _..

1 '-..!..(Liiic(I/, f)
_2 '~7. (\(·".qFI
_3 ( I). ((<'VI I r-)

, I { (.7-<1[/ ? ')
5 .:~I (C-"~(f)

_6 _fC ('«((((~ ~:)

7';(' (( (, (! I :-)

5
._-'--------- --

'---,
L

•

Ie;

--- _. ---- - --- [---- --- --- -_. ----_.9

11

10

-, ----_·-----1-- .--- ---- --._- ---- - .. '- -- ---- ----- --' ----- -- ---- --- -._- - ..

- ----------1-·_·

--. ------------1---

-- ----------11--- - --- ---. --_. ------ ----- ---.------ .----- .---- --- -. '--- -.--.. ---- -- ......_.-12

13 1 _

14 1---__1__. . _

15 , _

16

17

-----------

--... -------
----------_...__ . --.. -- '-

l I ' i ': L.(
--- -. --
; ... ~ L ~ l.: ) .'. ':.

16

Seawaler--------
Measule<!._conc~~".!I~ll~~)

• m~f!iplie! _

,--";, '1 yo

-.,
.,'

I-I
, \

I' ,:. " I

- .>

f. f

! II
q.;:--
I, .,

)~ , , i: ';.

_{I'l~_

;,.:. ~ .. ((

.
"7'

( (

,,-; '-.
{~ ..~ ......- ".__ . ---

----- -- ~

Add sufficient seawater 10 make 5 ml 1hen add one sallcyl,lte followed by one cvauuar alc re,lgcnt packet contents wilh mixing

IlENClISH.XLS



Ammonia

ANALYSIS BENCHSHEET - AMMONIA-N

',J~Sample descriplion I 1 I 2 I 3 I 4 I 5 6 I 7 8 9 10 11 12 I 13 I 14 I 15 I 16 I 17 I 18 19 20
•

1 _JL_Cq 1~ \~ . ! ..?_ \.LJ

_2 _lL.-~~~ .1.. _1:_0
3 _.'!..? lOl/( ( f' ) _ __ __. _

4 __.5!1 Co L"C(O r-) '__ _ _ _. ._ ..

5 _J.Q (O 1'20F) _ _

.6 _lj (01'"f1F) _

7 I CI 0 2j F) __ _ _

_._- ---- ------ --- ... - ----_._- -- --._-- _._-- --._-._.-
·2-..1_:0. . _

. L I-e r \Tl,\,("-,IU (,(_\·(1._- --. I~ - .. --- ---. .--- - • __ . r _._ -, _
_. __ , .2. \.0 .__... . . . ~.... ['I ',\l,'Cl I

• 2. I.l~ '--}fd \n~11 \ trc . f ..v: Ie."---.-- ====e--.-. -=-~ .__ --:i-l~_Q ==-~~~-= -- -'~:-,-~
5'~ _

9 1__

10--- -----------1·--

_ . .__ IG,r I~~'~ ._

_ 1_ ~.r, ~ '2.. _

_~ _~ I.r _~ .1:.3 __
11 -- --_. -- -'- -- -- -- -- -- ---- --- --..

-- ----------1----- --- ----- --- -_.- --- -~- ---- ----- _.- _.- -. - --- -.--- --- . . . __12

_.- --- ._--- --- - ------ ------ ---- --- ----- _. - --_ .. _-- -- -- ----- ----.-
13-.- ------------1--

-- ~--------I----
14

15 1 _

16 .__

17 ------- --- --- --.-----

18
1
. ._- -.. -

, I. I~ c.:...c--~ ~

't,~

LI·~K <--I
cd L\

,t' S."
-~~.

IJ_ Lt.& __~L 'I.'i: I_I

(',-.? (),7_ I.t:· C) ,"', I-I

-., ( (

'--'"'1;::.;/
~p

(I.~

c. \
)'5'1'S' S

ll.~ tj
C 7. \... ~_

7 <; S
J'. '-I. -:

~~

lU5 t\
I~ • '2. 1),'1

---,- ~- -

Seawalc.:.., _

M~_as~r':d.£onc~_"~!I0.!1.~!l~)_

x mulliplie,_. .__ .__

Final C()IlC~nl!a!!O~ (mgl1_1 __.

Add suflicicnl seawater 10",aka 5 nil 1"c~, atlLl olle salleyl.oIe lolluwed by Oll'~ ey:ll1uarale 1P,;lgellr p.lekel conlellis wHir Illixill2..__-..J--L..---'----'-----'-_---'-_--J.__L.---I

)
IJENCIiSIl XLS
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• • •
Sullide

,
• ( _l"o-

ANALYSIS BENCHSHEET - SULFIDE

20

'.

16 I 17 I 18 I 1915141312

-- ---- -- - _._- --. --...._-- ---

111098

,. C>

6

1- (;t
._. --- ------ -_. -- _._-

\ ·0
\. Q- --_.

4 I 5

(- U
- .- - ... -.._- .~----- ----- _ .. - - - -- --- .. _--- -- ---- --- -_.-. --_.. -. --

... ._. __ ._ .__. ~. LCJ _

1.0

3

I (:)

2

10
I D
I 1Sample descriplion

10_5~{_~ .L _
2 O!-l~_~__-L _
3Q_(:!9~l _
4~OJ .__
5 925BJ- _
_~ Q~:2_~_ ~ L _

_7 Q~L3_0~------ _
~ CY-~'f ,~ 1 __

_9 02.(/ ~ 1. _
10 (')'1-"1- ~ \

i
W
'tJ

I
11-- -----------1-- -.
12

13 ------------1----.- _ -- -- -'- - -- -- ---' ---- ------ ------ ----- --- --- -.-f--- -- ------ - --

14

15'---------_.- --- - .- ---
16 ----.-- --..--- --.--- --- --f----- -'-" -----.

17

18

Add sullicienl seawater 10make 5 mi. Theil add 0 2 ml sulluric acid rea~enl (stir}, rollowed by 0.2 ml dichromate reagenl (slir)

BENCHSHXlS



Ammonia

ps;-c} 0
ANALYSIS BENCHSHEET .:AMMONIA-N

_._-<.- -- - ._- ..

_. SJ}- \ .._ ___
___ _ (J.L. .J ..
_... -- -_ .. 9:'1:-:-.

12 I 13 I 14 I 15 I 16 I 17 I 18 19 I 20
I

.._.-- _. ._- .. "-_.- -_.

_.
----~

_. -_. _... --- _. . - ... ..

11109

.._---_._- --- -

6 I 7 I 8

---- -- -----------1---.-
I

0.1- \--- ----- ---- - .._- ---- - ...._- -- .--- ._- -_.. _- ---

- ------._. __._------ ----,
~-(~~ -,- 6L =).lL --_.-

- --- 1-.---- - - ..

- -- -- ._- - - -- -

I

I 2 I 3 I 4 I 5

t • I
- _.

OL \---- - - - -. .-
CJ:L

-- .- -_. .- - ._-

_. .- - _... - -

---- ---- -- --- -_.. -_.

- - - - -"

I Sample description I 1

..- ---------1--

16 _

13

11 _. _

_. --=-: -(~ -r;.-,~I )"-, '~~-1"(:~ZWit) ------- -_-~__-_~_~ ==~ ~ == =-~~-~--=_ .~~_
14 -.-LJ._ fO,l)
15 ---------I------~ ?~O -------- -'j 0- ----------.---.. --- ---- .---.- --1--··-- --.-

- ..------------ ...- .------------.---,- -.--- --_·------1----------

I 0 /.0_ ..1_ .. __ _ ~ •• _ . .. __

12

1 ('.)5 ~:::U~ \ _. .0 L
2 c;q~ ~ . .

• 3 C'·\fj R\ ..
4 __£.;_~~U .
_~ e,l.~' ~ \

6 (";S L R I

7st~ ~\~..2-L\ .. _
_~ CJ"'?'(t ¥-. \
_~ f~l L\ R\

!~ Q2_~~R:....:L\L- l -~Al! II'~'~( -0(;- ~j-.:. ):~~ ..~_=~===__-
~

I

~
I

11 _

18 ---_ .._--_._---_.-
Seawalerc-_____ Y, r 1...\ II ~ {'-I

__ ~~s~red concenlratlon (mglll ~,~ _.~,b 9..~ '~

'"
" L.__c.-._ '--;: 2 L 4,-::~_,!,~_!p.!..e!.- .., - J _

Final concentrallon (mgll) 4_ I) 3 0 S· 0 S',)
---'-----~--;:--B ~ - >1.--

L\ t L'· i(8 -rY.1 -r~f L\
IJ. I o1- r~- -L ~~·-o 3-- .. (( r,. I v, -9

- --_... ---- .._--- . --

2S ~ 2~ _~_ 2~ ~ ~~ ~
~. -: ?, s- s 0 6, l) 1.S- 'i () .2..') It 0
-1 0- ? ~ _7.1--_~ 1,---

y!, ~( Y-,- ~- -C1l\, K' LI ~,i L.t

().~ ':__' ?_~ :i j
-_ <i,~_ ~:f_ (\.1. L~

2..S 5~-. _2S~_ 2 S"' .~ 25"' s:
S-o S'.~. ~-.O $'·S*, l.S-~,o t.$"

~. 1- _ --~ i.: I~.~ -~- --5 ~

Add ~;Jmcienl seawater 10 make 5 mI. Then add one salicylate lollowed by one cyanualale leaoenl packet conlents with mixino.
~.
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• • •Test Number 590-4 Neanlhes Growth Test 8117/98

Endpoints Data Entry and Calculations File

INIT FINAL INIT TARE wf- FINAL
NO iw PPT S'URV MORT WT wt--- COUNT If.if ... PS'URVp-ploR" twf - Wr GR .

BKR=beakernumber (=pan number) I
INIT N~=iiiili~1 number 01worms exposeo] .

FINAlIW PPT=inlerslilial salinity in ppl on day 20
SURV=number01 ;ciims 'surviving aller 20 days 
MORT=numbll'r of ;'orms dead ailer 20 days' .
INiT WT=mean;;'eighl 0; worms sampled on day zero (mg)
TARE Wi~weigtil-ol pan used lor thai iepl;"catilon day'20 (mg)
WT COUNT~n~mbero; Worms ;;"elghedaileSI end .
FINAL WT=TARE Wr + weighl of worms recovered on day 20 (mg)
PSURV~% SURV= ;OO(SURVflNIT NO I ,. . -- -- -.. -'
oo;;liitai biomass~FINAi...TARE I
WT=iridi~jdual biomass=TWTIWT COUNT

'"DE> ::J;;r~~~;""[J

I~~ r-i -yJ'- ._

_ I .__ __ L . I
INITWT -- --

II individual
fare wt ioiiilWl' iYeJgiJ8 wt I-"~ _ _ __. _.

1 3088 31.79 5 0.18
2 31.43 32.46 5 0.21
3 33.39 34:12 ---'-5 0.15 --

MEAN°- 0.18 ----

FINAl
._- - tW'PPT TWT WT GR PSLJR

5 275 5 0 0.18 60.12 5 128.88 100.0 0.0 688 13.8 068
5 28.0" 5 0 0 18 61.88 5 107.83 100.0 00 - -- 46.0 9.2 0:45 Mean 278
5 ---28'6 5'- 0 0.18 61jo -- . -5 108.07 iooo .-. 0.0 468 .-- 94 0.46 ·s.o- -- --oj
5 280 ---. 5 0 0.18 59.82 - 5 ';1428 1000 _. 6:6 54.5 109 054 -- -n-- ·--·-5
5 ---275 . -"5 0 0.18 5810'-' 5 127:12 100.0 --'0:0 ---69:0 13.8 068

-- --

96.0
89_.. -'5

100'.0

0.0- - - 5

1140.56
2.30.11

5 5

- ..

43.0 89 044
126 23011
'-'5 5 .... 5

57.0
11.4
"5

Mean 27.8
SO:' 03

n -----'5

0.18 70.04 5 108.59 100.0 0.0 38.6 7.7 0.38
ii;a 60.79---- 511~2J 1000'-'0:0 -50.4 10.1050- --- ~---

0.18 6496 -. '--5 ··96:99 1000 00 32.0 6.4 6:3,
0:18 6188 .---- 4 -94.61 80.020:0 ----327 8'2 0:40
o 18 62.47 --- -5"2366 .. 100.0 .- -0:6 - 612 12.20.00

water qualify replicate
(jay 10 sac,.ific;al bllaker
day 0 sac,.·ificiai bilaker I

5 27.5 5 0
5 28:0 ----5 "0
5 280 -_. 5 - --0
5 -28:6 -~4 -'-,
5-27.5 -5 0

waler quality replicale
~~-y-1(f~~~~~f~~~~~ ".-:- ..-. ----
day 0 sacrificial beaker I

1 35 0749F MWRC206Rl 1

2 16 0749F MWRC206Rl 2
3 26 0749F MWRC206Ri 3
4 39 (1749F MWRC208R; 4
5 5 0749F MWRC208R; 5
6 4 0749F MWRC20aRl 6
7 21 0749F MWRC208Rl 7
8 26 6i49F MwR:C20iiR:; 8
9 33 0750F MWRC209Rl 1

10 46 0750F MWRC209Rl 2
11 27 07sOf: MWRC209R1 3
12 2 6750F MWRCi09R 1 4
13 42 0750F MWRC209Rl 5
14 10 0750F MWRbo9Rl 6
15 31 0750F MWRC209Rl 7
16 38 C1750F MWRC209Rl 8
17 45 0690F MWAS022Rl 1
18 3 0690F MWAS022Rl 2
19 40 0690F MWAS022Rl 3
20 19 . 06901' MWAS022Rl 4
21 53 0690F MWAS022Rl 5
22 54 0690F MWAS022R1 6
23 48 0690F MWAS022R I 7
24 43 0690F MWAS022R1 6

waler qualily replicaIe
day 10 sacrifidal beaker
day 0 sacrificial beaker

5
5
5

5
5

280
28.0
280
280
280

2
5
5
5
4

3 0.16 57.72
o 0 16 57.35
o 0.18 66.08
o 0.18 60.90

1 0.18 61.12

2 68.70
----5 -114;6

-- - 5 132.33
.-

5 10911
4 1;374

40.0
'1000
100.0
1000
800

600 31.0
-0:0 -568

'00 66.3
0.0'--482

200 - 52:6

15.5 0.77
11 40:56
1330.65
-96 047
13.2 0.65

Mean 26.0
·S~D.· .. -00- _.

n 5

510 12.6 0.62
130 22 011
. 5 5 -5

84.0
28.1--

5

---- ._--

25 56 0691F MWAS024Rl I
26 14 069iF MWAS024R; 2
27 22 0691F MWAS024Rl 3
28 J7 0691F MWAS024Rl 4
29 44 0691F MWAS024Rl 5
30 2ii 0091F MWAS024Rl 6
3i 30 0691F MWAS024R; 7
32 55 0691f: MWASoi4Rl 6

wil ter !1l!alily relJliC<J11l
~il}, 10 sacrifi~~1 ~~k~.rI .
day 0 sacrifidal beaker

5
5
5
5
5

28.0
28.0
28.0
28.0
280

4

5
5
5
5

1 0.18 58.24 4 108.28
- 0 018 6674 '---5166:36

o 0.18 63.44 -- 5 9963
o 0.18 5968 5 109.29
o 0.18 68.10 5 116.29

80.0
;060
100.0
100.0
lOcio

20.0
--60

0.0
0.0
00

50.0
39.6
36.2
49.6
50.2

12.5
'79

7.2
99

10.0

0.62
6j9
Cb5
649
0.49

Mean - - 280 45:;
S~D: . -00 -67
-n--- -- -5 5

95047
2.1 0.10
- 5 . 5

96.0
89
- 5



Test Number 590~ Neanlhes Growth Test 6/17196

I

s

NAS CLIENT INIT FINAL INIT TARE WT FINAl FINAL
DESCRIP REPL NO IWPPT SURV MORT Wr Vir

.- -_ .. ... ._.. ....
PSURV PMORT twt- Wr GR

- iwppt TWT Wi PSURINDEX BKR SMPL COUNT WT GR
33 20 0692F MWAS025Rl 1 5 260 5 0 018 6589 5 108.95 100.0 0.0 43.1 66 0.42
34 '"9 0692F MWAS025Rt 2 5 26.0 5 0 0.16 6252 -5 9408

_.
-31.6 6.3 0.31 Mean

._--- -- --
326 0.32 100 0100.0 0.0 26.0 6.5

35 0692F MWAS025R; 3 5 260 5 0 0.16 6778 S --'"29"3 --_.- -5-:-0.' ..
00 -70 007 . -0:032 97.11 1000 0.0 5.9 0.26 1.4-

0692F MWAS025R; 4 5 260 5 0 016 61~O 5 ;000 -- 34:6 -- - - .. --' - -5 5 5 • 536 6 9632 00 6.9 034 n 5
.- 0692F "280

,-

S
..

58,; i ---- _. - - - 24:3 --- ---.. -- ... _-- --37 23 MWAS025RI 5 5 0 018 5 62.44 100,0 0.0 4.9 0.23
-0692F MWAS025Rl 6 water qualily replicate

- -- - - - . - - - .. --- - - --_.. - - _.-. ~ .. -- -- ---36 12
49 0692F MWAS025Rl j day -10~crificial beaker

.. ._ . ." .-39

I40 6 0692F MWAS025Rl 6 day 0 sacrificial beaker I
41 16 0721F MWAT040RI 1 5 260 5 0 016 6772 5 109.16 1000 0.0 41.5 6.3 0.41

0721F MWAT040RI 2 5 275 5 0 0.18 6152 5 10518 87
.. - --- --

8.742 7 100.0 00 43.7 0,43 Mean 27.7 434 0.43 100.0
43 15 0721F MWAT040Rl 3 5 27.5 5 0 0;8 66.90 5 10s:i5 1000 0.0 36.3 --'7.7 Oj7 's~6. 0.3 -i7 0.7 004 0.0

0721F MWAT040Rl 4 5 26.0 5 0 0.18 62.05 5 10964 100.0 0.0 478 96 0.47 -5 - -
544 41 n 5 5 5

51 0721F MWAT040Rl 5 5 27.5 5 0 018 60.40 5 106.20 100.0
--

00
-

45.8 9.2 045
- -- --- .. - -45

0721F MWAT040Rl 6 waler quality replicale
... -- - -- - .. _..... - -- --- ' .. -46 11

0721F MWAT040Rl 7 day 10 sacrificial beaker
-- - . .. - -47 47

0721F MWAT040R1 6 day 0 saCrificial t>E;aker I
----- - - - '"48 24

49 17 1024F conlrol 1 5 280 5 0 018 62.97 5 123.77 100.0 00 608 122 0.60
50 25 1024F control 2 5 28.0 4 1 018 5970 4 130.90 60.0 20.0 71.2 17.8 0.88 Mean 279 63.7 13.9 068 92.0--

5 '00 S~D
-51 50 1024F control 3 5 275 5 0 0.18 64.14 138.16 1000 740 14.8 073 0.2 13.8 2.9 0.14 110

34 i024F
- ..

6146
..

407
... - . -- .. -5 "'5 552 control 4 5 28.0 4 1 0.18 4 102.20 60.0 20.0 10.2 0_50 n 5 5

53 36 i024F control 5 5 28.0 5 0 o iii 5935 5 i3129 1000 0.0 719 14.4 o7"i
_ .. _.

i024F 'Coriirol-
------ -_.- -- --- - - ._---- ---.- --- - -. -- --- ... _---- .._._- -- ._---- -- --- ---- - -54 1 6 water quality replicate

--55 -52 - ;0241'-
.. -

co;;irol
..

7 dailO'saCrificIal-beaker
---- --- --_._-- _.- --. --- ~-_ ..- ----- -- - - "._... - --- ----- -- .- --- -----~ .. -- - ._.

"

1024F
-

coriirOi
-- da;' OsaC;;fidalbeaker j--- ---- -- -- -.- _._- -_. ---- ---- -_._-- _. ~~- -- ._-- ---- .- - - --- ._---- ----- - _... - .- -56 13 8

) ) )



SED-Sediment
NA-Neanthes arenaceodentata

i-Tailed
t-Stat Critical MSD

1.396 2.132 0.0353
1.000 2.132 0.0048

1.633 2.132 0.0073

Critical Skew Kurt
0.781 -0.6847 -0.2143

2.30601

~~LA -nr.adL~

-~AU~
rn urec: ;J...oi'K. I .

0.81451
Statistic

Heteroscedastic t Test indicate no significant differences

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.35)
Hypothesis Test (i-tail, 0.05)

Start Date: 7/3/98 16:00 Test 10:
End Date: 7/23/98 14:00
Sample Date:

• Comments:
Cone- 1 2 3 4 5

MWRC208R1 1.0000 1.0000 1.0000 1.0000 1.0000
MWRC209R1 1.0000 1.0000 1.0000 0.8000 1.0000
MWAS022R1 0.4000 1.0000 1.0000 1.0000 0.8000
MWAS024R1 0.8000 1.0000 1.0000 1.0000 1.0000
MWAS025R1 1.0000 1.0000 1.0000 1.0000 1.0000

MWAT040R1 1.0000 1.0000 1.0000 1.0000 1.0000

control 1.0000 0.8000 1.0000 0.8000 1.0000

Transform: Arcsin Square Root

Cone- Mean N-Mean Mean Min Max CV% N
MWRC208R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
MWRC209R1 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5
MWAS022R1 0.8400 0.8750 1.1655 0.6847 1.3453 24.700 5
MWAS024R1 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5
MWAS025R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
MWAT040R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5

control 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5

• Dose-Response Plot
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Start Date: 7/3/98 16:00
End Date: 7/23/9814:00
Sample Date:
Comments:

Neanthes 20-day Growth Tes -20-day Survival
Test 10: 590-4 Sam
Lab 10: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

SED-Sediment
NA-Neanthes arenaceodentata

Cone-
MWRC208R1
MWRC209R1
MWAS022R1
MWAS024R1
MWAS025R1
MWAT040R1

control

1
1.0000
1.0000
0.4000
0.8000
1.0000
1.0000
1.0000

2
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
0.8000

3
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

4
1.0000
0.8000
1.0000
1.0000
1.0000
1.0000
0.8000

5
1.0000
1.0000
0.8000
1.0000
1.0000
1.0000
1.0000

~??1Q~~'~

~~
I?? w;ec .z.ofe/.

Transform: Arcsin Square Root Rank 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N Sum Critical

MWRC208R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
MWRC209R1 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5
MWAS022R1 0.8400 0.8750 1.1655 0.6847 1.3453 24.700 5
MWAS024R1 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5
MWAS025R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 27.50 19.00
MWAT040R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 27.50 19.00

control 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.35)
Hypothesis Test (f-tail, 0.05) ____
Wilcoxon Two-Sample Test indicate no significant difference

Statistic Critical
0.781

2.30601

Skew Kurt

Dose-Response Plot
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Neanthes 20-day Growth Test O-day Surviva
Start Date: 7/3/98 16:00 Test 10: 590-4 Sampe
End Date: 7/23/98 14:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: NA-Neanthes arenaceodentata

• Comments:
Conc- 1 2 3 4 5

MWRC208R1 1.0000 1.0000 1.0000 1.0000 1.0000
MWRC209R1 1.0000 1.0000 1.0000 0.8000 1.0000

~~~MWAS022R1 0.4000 1.0000 1.0000 1.0000 0.8000
MWAS024R1 0.8000 1.0000 1.0000 1.0000 1.0000 ~~~MWAS025R1 1.0000 1.0000 1.0000 1.0000 1.0000
MWAT040R1 1.0000 1.0000 1.0000 1.0000 1.0000 m coec «.09 RI.

control 1.0000 0.8000 1.0000 0.8000 1.0000

Transform: Arcsin Square Root 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
MWRC209R1 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5
MWAS022R1 0.8400 0.8750 1.1655 0.6847 1.3453 24.700 5 0.962 1.860 0.0350
MWAS024R1 0.9600 1.0000 1.2977 1.1071 1.3453 8.207 5 0.000 1.860 0.0084
MWAS025R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 -1.000 2.132 0.0048

~
h{+e.ro~c(C.<.Ctst;c..

MWAT040R1 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5 -1.000 2.132 0.0048 i..-t.~!i.t

control 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5 0.632 1.860 0.0105 ~
'i' - IV -?¥

Dose-Response Plot•
Auxiliary Tests
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01)
F-Test indicates equal variances (p = 0.70)
The control means are not significantly different (p = 0.35)
Hypothesis Test (t-tail, 0.05)
Homoscedastic t Test indicate no significant differences

Statistic
0.75876

1.5
1

Critical
0.781

23.1539
2.30601

Skew Kurt
-0.9546 -1.0157

•
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Neanthes 20-day Growth Tes Average BiomasslWorm (mg)
Test ID: 590.4 Samp e
Lab 10: ORNA5-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

Start Date:
End Date:
Sample Date:
Comments:

Cone-

7/3/98 16:00
7/23/98 14:00

1 2 3 4 5

SEO~Sediment

NA-Neanthes arenaceodentata

.'~.

MWRC208R1
MWRC209R1
MWAS022R1
MWAS024R1
MWAS025R1
MWAT040R1

control

13.752
7.710

15.490
12.510
8.612
8.292

12.160

9.190
10.088
11.362
7.924
6.312
8.732

17.800

9.354
6.406

13.250
7.238
5.866
7.650

14.808

10.892
8.183
9,642
9.922
6.924
9.558

10.185

13.804
12.238
13.155
10.038
4.854
9.160

14.388

Transform: Untransformed 1-Tailed
Cone- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 11.398 1.2771 11.398 9.190 13.804 19.928 5
MWRC209R1 8.925 1.0000 8.925 6.406 12.238 25.490 5·
MWAS022R1 12.580 1.4095 12.580 9.642 15.490 17.490 5 -0.835 1.860 3.719
MWAS024R1 9.526 1.0674 9.526 7.238 12.510 21.720 5 1.362 1.860 3.511

~ MWAS025R1 6.514 0.7298 6.514 4.854 8.612 21.419 5 4.097 1.860 2.643
1«" MWAT040R1 8.678 0.9724 8.678 7.650 9.558 8.575 5 2.544 1.860 2.125

control 13.868 1.5539 13.868 10.185 17.800 20.741 5 -1.507 1.860 4.996

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96349 0.781 0.13628 -1.0462
F-Test indicates equal variances (p = 0.66) 1.60355 23.1539
The control means are not significantly different (p = 0.12) 1.72043 2.30601
Hypothesis Test (1-tail, 0.05)

.. Homoscedastic t Test indicates significant differences
"-n:..J.P- e-/
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Neanthes 20-day Growth Tes Average BiomasslWorm (mg)
Start Date: 7/3/98 16:00 Test 10: 590-4 ample
End Date: 7/23/98 14:00 Lab 10: ORNA5-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: NA-Neanthes arenaceodentata

• Comments:
Conc- 1 2 3 4 5

MWRC208R1 13.752 9.190 9.354 10.892 13.804
MWRC209R1 7.710 10.088 6.406 8.183 12.238 ~ . /Yta...cI..t..-~""j..(J.)
MWAS022R1 15.490 11.362 13.250 9.642 13.155

QJ~~MWAS024R1 12.510 7.924 7.238 9.922 10.038
MWAS025R1 8.612 6.312 5.866 6.924 4.854
MWAT040R1 8.292 8.732 7.650 9.558 9.160

In wI'- C 02.09 e /.
control 12.160 17.800 14.808 10.185 14.388

-Transform: Untransformed 1-TaiJed
,,,

Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
MWRC208R1 11.398 1.2771 11.398 9.190 13.804 19.928 5
MWRC209R1 8.925 1.0000 8.925 6.406 12.238 25.490 5
MWAS022R1 12.580 1.4095 12.580 9.642 15.490 17.490 5 -2.582 1.860 3.725
MWAS024R1 9.526 1.0674 9.526 7.238 12.510 21.720 5 -0.437 1.860 3.517

.-J(.MWAS025R1 6.514 0.7298 6.514 4.854 8.612 21.419 5 2.020 1.860 2.649
MWAT040R1 8.678 0.9724 8.678 7.650 9.558 8.575 5 0.230 1.860 2.131

control 13.868 1.5539 13.868 10.185 17.800 20.741 5 -3.014 1.860 5.002

Kurt
-0.69

Skew
0.25239

Critical
0.781

23.1539
2.30601

0.96854
1.59875
1.72043

Statistic

Dose-ResponePlOt ~ -rx..u:.. r« 'rel' -

Auxiliary Tests

Hypothesis Test (1-tail. 0.05)

Shapiro-Wilk's Test indicates normal distribution (p ;> 0.01)
F-Test indicates equal variances (p = 0.66)
The control means are not significantly different (p = 0.12)
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Neanthes 20-day Growth Test ndivldual Growth Rate
Start Date: 7/3/9816:00 Test 10: 590-4 ampe
End Date: 7/23/98 14:00 Lab 10: ORNAS-Northwestem Aquat Sample Type: SED-Sediment
Sample Date: Protocol: PSEP 1995-Puget Sound Test Species: NA-Neanthes arenaceodentata
Comments: ~,

Cone- 1 2 3 4 5
MWRC208R1 0.6787 0.4506 0.4588 0.5357 0.6813
MWRC209R1 0.3766 0.4955 0.3114 0.4002 0.6030 ~~~...:t:o
MWAS022R1 0.7656 0.5592 0.6536 0.4732 0.6489
MWAS024R1 0.6166 0.3873 0.3530 0.4872 0.4930 ~~~
MWAS025R1 0.4217 0.3067 0.2844 0.3373 0.2338
MWAT040R1 0.4057 0.4277 0.3736 0.4690 0.4491 rw LV 12. C a cs.e/.

control 0.5991 0.8811 0.7315 0.5004 0.7105

Transform: Untransformed 1-Tailed
Cone- Mean N-Mean Mean Min Max CV"I. N t-Stat Critical MSD

MWRC208R1 0.5610 1.2828 0.5610 0.4506 0.6813 20.245 5
MWRC209R1 0.4373 1.0000 0.4373 0.3114 0.6030 26.009 5
MWAS022R1 0.6201 1.4179 0.6201 0.4732 0.7656 17.741 5 -0.835 1.860 0.0093
MWAS024R1 0.4674 1.0688 0.4674 0.3530 0.6166 22.133 5 1.362 1.860 0.0088

~MWAS025R1 0.3168 0.7243 0.3168 0.2338 0.4217 22.021 5 4.097 1.860 0.0066
~MWAT040R1 0.4250 0.9718 0.4250 0.3736 0.4690 8.755 5 2.544 1.860 0.0053

control 0.6845 1.5651 0.6845 0.5004 0.8811 21.011 5 -1.507 1.860 0.0125

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96349 0.781 0.13628 -1.0462
F-Test indicates equal variances (p = 0.66) 1.60355 23.1539
The control means are not significantly different (p = 0.12) 1.72043 2.30601
Hypothesis Test (1-tail. 0.05)
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1

7/3/9816:00
7/23/98 14:00

Neanthes 20-day Growth Te -Individual Growth Rate
Test 10: 590-4 Samp e .
Lab ID: ORNAS-Northwestem Aquat Sample Type:
Protocol: PSEP 1995-Puget Sound Test Species:

SED-Sediment
NA-Neanthes arenaceodentata

~~~-D

~~~
tnwtf!.C ;(!L)CjR /.

5
0.6813
0.6030
0.6489
0.4930
0.2338
0.4491
0.7105

4
0.5357
0.4002
0.4732
0.4872
0.3373
0.4690
0.5004

3
0.4588
0.3114
0.6536
0.3530
0.2844
0.3736
0.7315

2
0.4506
0.4955
0.5592
0.3873
0.3067
0.4277
0.8811

0.6787
0.3766
0.7656
0.6166
0.4217
0.4057
0.5991

Cone-
MWRC208R1
MWRC209R1
MWAS022R1
MWAS024R1
MWAS025R1
MWAT040R1

control

Start Date:
End Date:
Sample Date:
Comments:•

Transform: Untransformed 1-Tailed
Conc- Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

MWRC208R1 0.5610 1.2828 0.5610 0.4506 0.6813 20.245 5
MWRC209R1 0.4373 1.0000 0.4373 0.3114 0.6030 26.009 5
MWAS022R1 0.6201 1.4179 0.6201 0.4732 0.7656 17.741 5 -2.582 1.860 0.0093
MWAS024R1 0.4674 1.0688 0.4674 0.3530 0.6166 22.133 5 -0.437 1.860 0.0088

,t. MWAS025R1 0.3168 0.7243 0.3168 0.2338 0.4217 22.021 5 2.020 1.860 0.0066
MWAT040R1 0.4250 0.9718 0.4250 0.3736 0.4690 8.755 5 0.230 1.860 0.0053

control 0.6845 1.5651 0.6845 0.5004 0.8811 21.011 5 -3.014 1.860 0.0125

Auxiliary Tests Statistic Critical Skew Kurt
-0.690.252390.781

23.1539
2.30601

0.96854
1.59875
1.72043

esponse Plot

Hypothesis Test (1-tail, 0.05)

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances (p = 0.66)
The control means are not significantly different (p =0.12)

Homoscedastic t Test indicates significant differences f~""""-o!J•
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8/14/98
:-LL Ex .A.. '(ill·

Test: NS·Neanthes 20·day Growth Test TestlD: 590-4 ? '7;.!..J£. P--I'I-PP
Species: NA-Neanthes arenaceodentata Protocol: PSEP 1995-Puget Sound

Sample ID: Sample Type: SED-Sediment

Start Date: 7/3/98 16:00 End Date: 7/23/98 14:00 Lab ID: ORNAS-Northwestem Aquatic Sciences

Day Proportion INITWT FINAL TAREWT WT
Pos ID Rep Group DayO 20 Survived (mg) WT (mg) (mg) COUNT TWT WT GR Notes

1 1 MWRC208Rl 5 5 1 0.178 128.88 60.12 5 68.76 13.752 0.6787

2 2 MWRC208Rl 5 5 1 0.178 107.83 61.88 5 45.95 9.19 0.4506

3 3 MWRC208Rl 5 5 1 0.178 108.07 61.3 5 46.77 9.354 0.4588

4 4 MWRC208Rl 5 5 1 0.178 114.28 59.82 5 54.46 10.892 0.5357

5 5 MWRC208Rl 5 5 1 0.178 127.12 58.1 5 69.02 13.804 0.6813

6 1 MWRC209Rl 5 5 1 0.178 108.59 70.04 5 38.55 7.71 0.3766

7 2 MWRC209Rl 5 5 1 0.178 111.23 60.79 5 50.44 10.088 0.4955

8 3 MWRC209Rl 5 5 1 0.178 96.99 64.96 5 32.03 6.406 0.3114

9 4 MWRC209Rl 5 4 0.8 0.178 94.61 61.88 4 32.73 8.1825 0.400225

10 5 MWRC209Rl 5 5 1 0.178 123.66 62.47 5 61.19 12.238 0.603

11 1 MWAS022Rl 5 2 0.4 0.178 88.7 57.72 2 30.98 15.49 0.7656

12 2 MWAS022Rl 5 5 1 0.178 114.16 57.35 5 56.81 11.362 0.5592

13 3 MWAS022R1 5 5 1 0.178 132.33 66.08 5 66.25 13.25 0.6536

14 4 MWAS022R1 5 5 1 0.178 109.11 60.9 5 48.21 9.642 0.4732

15 5 MWAS022R1 5 4 0.8 0.178 113.74 61.12 4 52.62 13.155 0.64885

16 1 MWAS024R1 5 4 0.8 0.178 108.28 58.24 4 50.04 12.51 0.6166

17 2 MWAS024R1 5 5 1 0.178 106.36 66.74 5 39.62 7.924 0.3873
18 3 MWAS024R1 5 5 1 0.178 99.63 63.44 5 36.19 7.238 0.353

19 4 MWAS024Rl 5 5 1 0.178 109.29 59.68 5 49.61 9.922 0.4872

20 5 MWAS024Rl 5 5 1 0.178 116.29 66.1 5 50.19 10.038 0.493

21 1 MWAS025Rl 5 5 1 0.178 108.95 65.89 5 43.06 8.612 0.4217

22 2 MWAS025Rl 5 5 1 0.178 94.08 62.52 5 31.56 6.312 0.3067

23 3 MWAS025R1 5 5 1 0.178 97.11 67.78 5 29.33 5.866 0.2844

24 4 MWAS025Rl 5 5 1 0.178 96.32 61.7 5 34.62 6.924 0.3373

25 5 MWAS025Rl 5 5 1 0.178 82.44 58.17 5 24.27 4.854 0.2338

26 1 MWAT040Rl 5 5 1 0.178 109.18 67.72 5 41.46 8.292 0.4057

27 2 MWAT040R1 5 5 1 0.178 105.18 61.52 5 43.66 8.732 0.4277

28 3 MWAT040R1 5 5 1 0.178 105.15 66.9 5 38.25 7.65 0.3736

29 4 MWAT040Rl 5 5 1 0.178 109.84 62.05 5 47.79 9.558 0.469

30 5 MWAT040R1 5 5 1 0.178 106.2 60.4 5 45.8 9.16 0.4491

31 1 control 5 5 1 0.178 123.77 62.97 5 60.8 12.16 0.5991

32 2 control 5 4 0.8 0.178 130.9 59.7 4 71.2 17.8 0.8811

33 3 control 5 5 1 0.17B 138.18 64.14 5 74.04 14.808 0.7315

34 4 control 5 4 0.8 0.178 102.2 61.46 4 40.74 10.185 0.50035

35 5 control 5 5 1 0.178 131.29 59.35 5 71.94 14.388 0.7105

nc"" 4

Comments:

) ) )



Test Number: 59~ Neanthes Growth Test 8114/98

•

•

•

Water Quality Data I I I i 1 i 1
i 1

,NAS ICLIENT ! ; 1 I I I I I , 1 1 I
BKR :SMPL 10ESCRIP IREPL ~OAY!TEMP 'DO ISAL IpH IS NH3 , I 1 !

111024F Icontrol 61 01 20.31 7.0129.0 7.91 <0.0210.2 1 11 I i I ,
I

210750F MRWC209R11 4! 01 20.31 7.0128.5 8.01 Mean 1 20.4; 6.81 28.51 8.1 i - I -
310690F IMWAS022R1 I 21 01 20.31 7.0129.0 7.9 SD I 0.2! 0.31 0.61 0.21 -I -
4!0749F MWRC208R11 61 01 20.31 7.1!29.0 8.1 <0.02 2.0 n 1261 1261 1261 1261 141 55

5i0749F MWRC208R1! 51 01 20.31 7.1129.0 8.1 Max 20.71 7.2 30.01 8.61 <0.021 8.0

610692F MWAS025R11 41 01 20.31 7.0129.0 7.9 Min 20.01 5.91 27.01 7.7' <0.021 0.2

710721F MWAT040R1 1 21 01 20.41 71 29 7.91 I I 1 !
910692F IMWAS025R1 I 21 01 20.31 71 29 8\ 1 I ~

I
I

1010750F IMWRC209R1 I 61 01 20.41 71 291 8.21 <0.021 1.5 1 1
;,

11 !0721F MWAT040R1 I 61 01 20.11 71 291 8.11 <0.02 2.41 I 1,
1210692F IMWAS025R1 . 61 01 20.2' 71 291 8.11 <0.02 3.6 1< '),..-r-... : •..,....;., • .d " "J}

1410691F IMWAS024R1 I 21 01 20.2: 71 291 81 I I If ; o 1
1510721F IMWAT040R1 I 31 01 20.2! 71 291 7.71 ,JliN. ~ J1I", .-r·t )('-(3"
1610749F IMWRC208R11 2! 01 20.31 71 29 8.11 I V I i 1 1
17i1024F 1control I 11 01 202: 71 291 8.11 i i ..-I~ '!'-/Cf~rr .
1810721 F IMWAT040R1 I 11 01 20.1 : 7: 291 8 ; r I I

,

1910690F IMWAS022R1 I 41 01 20.31 7.11 291 8.1 I I I I :

2010692F MWAS025R1 I l' 01 201 71 291 8.11 I I i I : 1 ;,
22~0691F MWAS024R1 : 3; 01 20.3 1 71 291 7.81 I T I

, 1,
2310692F IMWAS025R1 1 5: 01 20.3. 6.81 291 7.81 1 : 1 i 1
2511024F control I 2: 01 20.4; 6.81 291 81 i I ,

I

2610749F MWRC208R11 31 O! 20.31 6.91 291 8 i i !I

2710750F IMWRC209R1 I 31 O! 20.2' 71 291 81 I i ! ,,
2910691F MWAS024R11 6; 01 20.3; 71 291 7.91 <0.02 2.81 I I I
32'0692F IMWAS025R1 i 31 01 20.3, 7.2! 291 81 ! 1 I
3310750F MWRC209R1 ; 11 01 20.3! 71 291 8.11 I ; 1

34!1024F Icontrol ! 4: 01 20.3! 71 29 8.11
,

i : 1 i
35i0749F !MWRC208R1 ' 1: 01 20.3: 71 29 81 I I I , i I
36i1024F icontrol I 5: 01 20.3: 71 29 8 I 1 :
37!0691F iMWAS024R 1 . 4, 01 20.3: 71 291 8 i :1 , ; i I

3910749F 1MWRC208R1 . 4! 01 20.2: 71 291 8.1 I ,
! i !

, :, ,
40i0690F IMWAS022R1· 3: 01 20.4, 71 28.51 7.91 I i ' I : : I

41i0721F !MWAT040R1 : 41 01 20.3: 71 291 81 I ' ' ~, .

42'0750F IMWRC209R1, 5; 0, 20.3' 6.91 291 7.81
,

1 ,
44:0691F ,MWAS024R1 5: 01 20.31 7! 291 81 i.

4510690F ,MWAS022R1 1. 01 20.31 71 291 81 I ,

46,0750F iMWRC209R1 2 01 20.4 7: 291 8.1 : I I
.-

5011024F :control 3, 0: 20.41 6.9i 291 7.91 ; , .

51 !0721F IMWAT040R1 ' 5 01 20.3: 6.91 291 7.81 i ,
53 10690F :MWAS022R1 5 0, 2iJ.3, 6.91 291 7.81 I : I

54:0690F MWAS022R1 6 O' 20.4 6.81 291 7.91 <0.02! 1.2' , ,

56 0691 F 'MWAS024R1 1 0 20.3 6.8' 291 7.8!
4:0749F :MWRC208R1 6 3 20.3 6.3' 30' 7,T 1.5'

10'0750F MWRC209R1 6 3 20.4 5.9. 291 7.9: 4

11 0721 F 'MWAT040R1 6 3 20.4 6.7 291 7.91 0.5

120692F MWAS025R1 6 3 20.3 6.5 291 81 2
290691F MWAS024R1 6 3 20.3 7: 291 8.3 1.5
54 0690F MWAS022R1 6 3 20.4 61 291 7.7' 0.5

1 1024F control 6 3, 20.3 5.9 30' 7.1 0.5
40749F MWRC208R1 6 6 20.4, 6.21 29 8.1 : 1

100750F MWRC209R1 6 6 20.4 6.6: 28' 8.1 :

110721F MWAT040R1 6 6: 20.3 6.5 28, 8: 0.4,

120692F MWAS025R1 6 6 20.3 6.7 291 8.3: 5,

29'0691F MWAS024R1 6 6 20 6.7' 27.5 8.6: t
_. - 54 -0690F MWAS022R1 6 6: 20.4 6 28 7.8: 1
-

1 1024F 'control 6 6 20.4 6.5; 29: 7.91 4.2
---'--

4,0749F :MWRC208R1 6 9: 20.4 6.2' 28.5/ 7.91 5; I,

10:0750F ! MWRC209R1 . 6: 91 20.4: 6.2! 27.5i 8.1 I 8: ,
I 1, .

11'0721F :MWAT040R 1 . 6, 9: 20.3' 6.3; 28.5; 7.9 1 0.8' j:
12;0692F MWAS025R1 6 9 20.3 6.7' 291 8.1 I 21

-7'7-



Test Number: 590-4 Neanthes Growth Test 8/14/98

INAS ICLIENT I I I I I I 1 ; i
BKR !SMPL IDESCRIP ,REPL lDAY :TEMP IDO ISAL !pH ,5 NH3 T I i I I

29,0691F /MWAS024R1 6/ 9/ 20.2: 6.91 291 8.5! 2.81 I : I
54/0690F IMWAS022R1 ' 61 9i 20.41 6.21 28.51 7.71 1 f I I ! ,

111024F 'control 6, 91 20.4 1 6.41 281 7.7 4.21 -1 : I :

410749F IMWRC208R1 I 6! 121 20.4: 6.71 281 8\ 1.6 I I I

1010750F IMWRC209R1I 61 12: 20.41 6.61 28 8.4 6.51 I
1110721F IMWAT040R1 1 61 121 20.31 6.71 281 8 0.8 i II

1210692F IMWAS025R1 I 61 12: 20.31 6.71 28 8.3 4 I
2910691F IMWAS024R1 , 61 121 20.21 6.81 291 8.5 3 I I
5410690F IMWAS022R1 ! 61 12! 20.41 6.41 281 8 2! I I

111024F Icontrol I 61 121 20.41 6.71 281 8 2.81 i : I
4:0749F IMWRC208R11 61 151 20.5: 6.51 281 7.7 0.51 I i I I

10:0750F iMWRC209R11 6i 15i 20.6: 6.81 281 7.9 3 1 , I , I

11,0721 F :MWAT040R1 : 61 15i 20.5: 6.41 28 7.81 0.5 1 I , ,,
1210692F IMWAS025R1 : 61 15i 20.51 6.61 28 8.1 4.5 I I : I,
2910691F IMWAS024R1 : 61 151 20.Si 6.6/ 29/ 8.4 0.51 : I , ,

5410690F iMWAS022R1 I 61 15, 20.71 6.21 281 7.9 2.51 I I
I I ,

111024F Icontrol 61 15i 20.51 6.41 281 7.7 7.5 , ,
i

,
I I ,

4!0749F tMWRC208R1, 6, 181 20.61 71 281 7.9 0.41 , ! I

1010750F IMWRC209R1 I 6/ 181 20.61 7.21 28 8.1 0.6 I I I 1 : !

1110721F IMWAT040R1 ; 61 18! 20.7/ 7.11 281 8.2 0.2 I 1 i ! i I
12i0692F IMWAS025R1 ; 61 181 20.61 7.11 28 8 4.2 1 i

I !,
29'0691F 1MWAS024R1 61 181 20.61 7.21 29 8.21 0.2 I ! , \

54,0690F !MWAS022R1 ' 61 18~ ,20.5: 7.2/ 27.5 8.51 2.51 I : ! ,,
1! 1024F Icontrol 6; 18: 20.6! 6.91 27 81 4.4 , i I I

1: 1024F Icontrol 6; 201 20.5; 6.61 281 8 <0.02 41 II I I I
I

210750F !MRWC209R11 4, 201 20.5i 6.71 281 8.2 I, , i I
3J0690F IMWAS022R1 . 21 201 20.51 6.71 28 8.2 11 I
410749F IMWRC208R1 , 61 20: 20.6! 6.61 281 8.2\ <0.02 0.21 II ! I i
5i0749F iMWRC208R1 : 5; 20~ 20.6: 6.81 281 8.21 I

J ; I, ,
610692F MWAS025R1 4: 20, 20.4: 6.71 291 8.51 I i I : I : I
7'0721F iMWAT040R1 2' 20 1 20.7: 7.11 281 7.91 I: I

9'0692F IMWAS025R1 ' 2: 20i 20.5; 6.71 281 8.4 1 ' , i : I
,

10:0750F 'MWRC209R1 ' 6' 20, 20.61 71 281 8.31<0.021 0.21 I' I
11:0721F ~MWAT040R1 6; 20' 20.6' 6.91 271 8.11 <0.02 0.2; 1

,
:

12'0692F 1MWAS025R1 6, 20· 20.5' 6.81 281 8.31 <0.021 0.41
,

14:0691F :MWAS024R1 ' 2' 20 20.5 7\ 281 8.5i , ' : ,
15:0721F rMWAT040R1 ' 3 20: 20.4, 6.91 28 8.11 1 i : ,

16!0749F iMWRC208R1 2' 20~ 20.5: 6.9/ 281 8.3: !
17 1024F control 1 20 20.5; 6.91 28: 8.21 I
18 0721F IMWAT040R1 1 20: 20.5 6.91 281 8.11 ,,
19'0690F .MWAS022R1 4' 20 20.5 7, 281 8.11 I I'

200692F :MWAS025R1 l' 20 20.5' 71 281 8.4 ! ' ,
22'0691F 'MWAS024R1 3 20' 20.7 6.91 281 8.31
230692F MWAS025R1 5 20 20.5 6.6! 281 8.51

~1024F .control 2 20 20.6 7 281 8.21
260749F MWRC208R1 3 20 20.5' 6.91 281 8.21 I

270750F MWRC209R1 3 20 20.5 6.91 281 8.41 I

290691F MWAS024R1 6 20 20.5 7, 291 8.61 <0.02' 0.2
- 32"0692F MWAS025R1 3 20 20.5 6.9' 28' 8.5

,

-330750F ,MWRC209R1 1 20 20.5 6.8: 281 8.31
---

34 1024F 4 20 20.6' 7 28, 8.2 1control
35 0749F .MWRC208R1 1 20 20.6 6.9: 281 8.2! ,

361024F control 5 20 20.6 6.9: 281 8.2' :
""""37'"ei691 F :MWAS024R1 4 20 20.6 6.8' 281 8.6:

,

390749F ,MWRC208R1 4 20 20.6, 6.8' 281 8.1 '
"4Q"0690F MWAS022R1 3 20 20.7 71 28i 8.1 : ,
-410721F MWAT040R1, 4 20 20.6 6.8 281 8.1 1 :

-'42~0750F MWRC209R1 5 20 20.6' 6.7 281 8.3: ,
44 0691F MWAS024R1, 5: 20 20.6 7: 281 8.51 : ' ,

45'0690F 'MWAS022R1 : l' 20 20.6 7' 28i 8.21 I , ,

46'0750F MWRC209R1, 2' 20 20.6, 6.91 281 8.41 :

50:1024F control ; 3 20 20.7 6.8: 281 8.1 i 1

-e-
..---...



[NAS ICLIENT I i I I I I I i
BKR ISMPL IOESCRIP IREPL IOAY ITEMP 100 SAL IpH S NH3 1 I

5110721F iMWAT040R1 I 5j 201 20.61 7 28 8.1 I i
5310690F IMWAS022R1 I 51 201 20.61 7 28 8.1 i I I
54!0690F \MWAS022R1 I 61 201 20.61 6.9 28 8 <0.02 2 1 i 1
5610691F IMWAS024R1 1 11 201 20.71 6.8 28i 8.2 I I I

•

•

•

Test Number: 590-4 Nsanthss Growth Test

--5J-

8114/98
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•
Paqe __I_ 01 Lab. ReI No ~ _

..nain u,!stOlJY Record
Request for Analysis •lll'l, FOSlER WHEELER ENVIHONMENTAL CORPORATION

10900 NE 8th Slreet· Bellevue. WA 98004
(206) 688-3700 • Fax (206) 688-3952

Project Name H; J d I.IL. WATG~A,~ __ ____ _ _

Project Address: 10<1, 00 /oJ i; __"bh s.t: ____ _
________~e..\\eJ.r lJ\,.L _1__~A Sko04-------

FW Project No__

Sampling
Dale: s- 20<" -OJ '"i>

Shipping
Dale:

Shipping
Rel_:

~n._~lysis Lab_oralor~:_J og,rnv,J e..s-k~ _~ r.A,t\~ :~ _~~~-e.:~ _ __ _. _
~aboralory ~onlacl:_~~k ~A~\l) . ~~~o::... • ._

~~orls 10 be S_enllo:.... ~e..:.-{ ~_~~ .. _
Address/PhoneNo.: 4-Z--S -4>&.2> - ~70D rq.>( ~2.S -{,g2, -39-S(

REMARKS

u
~z
~Q
lUI-

-f/ n~ 4- C1 ~~b-i~ -- - --- -- X ._ _ __ _ __. ~i~-4E-
- - 017 ~c f- -- -- -- - - x. I
--I-- -- 0 f7 f=I,-;t:: - -- - --- -- - X -0/--

MATRIX

Sample Disposal
instructions.

1><J.. Lab disposal
r:l"'RelulIl 10 FWENC
['1 Hold lor pickup (will call)

SAMPLE
___TYP~_
Corn-
posue Grab

PRES·
ERV·
AliVE

~ ~ti,t1e~ L><--t------ -------.- ------ --- --1---- -}---
_t

)

~JO OF
CON fAir JERS_
SIZE s TYPE

ty1<.......:1-- -' _

TIME
COL

LECTEDSAMPLE IDENTIFICATION

Samptcrts): (printed flame)

_ ._ b·_B~'JI :T~-~ __
SamPI~S,gn~

~~

Special Instrucnons:

- - -- -I---- - -I-I-- - -1- - -1- - --1- -11-----1---1---!-- -I-- -1-------1

--- -- ------ ---------- -- - -------1- -- ---- -- -- --- -- - - -- -1- - - - -- ---

-- -1- - - -1- - -- - -- -- - - - -- ----- --- - ---1- -I---- - - - -------

----- ---------------- - -1- -I-- - - --- --1- --- -- --1- - - - -- - --1--1-- -1- - -1----------

- ---------------- - - -- - - - --- --1- - -- -- - -- - - - -1- -I--- - -- -11-------1

--------------1--- ---1----+---1-1 -I-- -1---11-1---}--1---I-++++-+--+-+-4-1_I-1---}--I-+++-+--I-------1

-~-- - ----- --- -- - -- - --- -1-- - - ---- -- - -- --- - - .. - -- - - _ .. - -- -- - ---------

Received by: (signalure)

Relinquished by: (signalute) Relinquished by: (s'gnalure)

Time:

Time:

Dale:

Dale:

Received by:~(:..slg"-n...:a:.::'u:.::rec..} 1

Relinquished by...::(c:.s,-=-.9"._,'...:'u:...re..:} _

lime:

lime:

Dale:

Dale:

Received by: (signalwe)

lime:Dale:

Sample flcce,pl.

Iotal ~ Containers RecvLl _

COC Seals Present? _

cac Seals Intact? _

Iumaround Tillie.

i:X Standard

I 1 1 Week

[_OJ 72 1I0u:s

1- \ 4BHoUis

I_J 24 Hours

[::.-1 Orner

AOM40'}-IlV!l6



Chain of Custody Record
Page._ L.._ 01.-1__ l ab. ReI No. __. __~ _

--Alaska PYlp Corporation
BA." au AIIFS-6tttdtes
Sitka, Alaska MiolJa.L LJ 4-.1i f \. lA.' Zt (f

FW Project No.: 1••2 f888·2000· Ib~. DOI (~ ~ (100 (p

SarnPIi.!29~ yDare: ':5 \'5 .."B.-. _.- - - _.----~

Sluppin . I
Oalc:._2hlt 1e._
Shippinl
Ret:

w;}) FOSTER WHEELER ENVIRONMENTAL CORPORATION

10900 NE 8th Street • Bellevue, WA 98004
(2061688·3700 • Fax (206) 688·3952

Analytical Laboratory: {JeltJmbiA AAalytieal 6er"liees la69 lin n:u) "110 (\~ •
-----_..__._-----_._-_.__ ..__ .__ .__ ....._.~---~------fj . "-

Laboratory Contact: Absig Spielman po. No.:

:::§h:::-:O_: -~-7ii:~~tt~~~;£~y---- -.-
Samplcr(s): (p(m~a/lle) ~

- -. '-1~~~/~U'~-~~--.- ...
sa~PI:r~S) _(~:n:u~f . _~__ ._ _. . . 1

Special lnstructions ~

SAMPLE IDENTIFICATION

TIME
COL·

LECTED

NO OF
CONTAINERS.
SIZE & TYPE

PflES·
ERV·

ATiVE

MATRIX
SAMPLE

__l.YPf._
Corn-
posite Grab

ANALYSES REQUEST REMARKS
--~- --~. _ .. -

MWA~2+R1._ 11: 0 0 6.=.~2 ~.~l: .. INtIM. ~t.(~_ .tX- __ _ __~_ ~_ ..._.~. .
.-----[\-.--------.-.--.-- .--.- ---_.- -~--.-. S--- ---- -------. /'
~~L 2~Z5J?-l__.rJ~21 f.D.~~~f.~ ~h?J. . lA ._~__ __ _ _ ~ _k2::, "----__1

11WI\5o.~g.gl=_-_ I~:J~ ~-"'3iQ.L Nfl~~f-x..'-.-~- - -'-- -v:
---- - -- - -------------------------

---1----------- --_. ----- -- ---1----+--+--1-- - -------------------------1
--------.-. ·---1----1--- - - -----.- --1-·1--------·-----------------1

-------_._-----/---_ .. - '-------- ------- --I~--If---+_+--+-I------------------------·I

_...._-- .__._- .__. -' .- --.~ - -- .-

Rclinquished by: (signarure)

TIme:

Time:

Dale:

Dale:

Reccived by: (.,g,'arurc)

Rclinquished by: (signMure)

--_.- -_._--._-- _..._.

--_._--- ---- .

Time:

Tunn

Dale:

Date:

Receivcd by: (signarurc)

TIme:

TIme:

Dale:

Dale:

_.- _.---------------
I.. I Standard

I I 1 Wcek

1·1 4 Work Day

r' I 3 Work Day

I -.I 2 Work Day

I ·'1 24 Hour

Iurnaround Time:

) )
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fUELS ORGAtliC COMfOUNDS IvIETALS lCLr Of/IER """\

COMPANY: F{)s~ev Whee..\ eV £~\\lV-
~.

-tADDRESS; 10'100 tV£- ~-~k. 5rt- 5fJL l300
.-

I~1?etlevu~ tV A .- _.
~-: '" -\ -, .5i

~~ c -r: (,- ;:; ~

PfIONE: (4LS ) bg~ FAX (L\2'1 ) f..,~: g 3CfS 1-
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"
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-:3 ?~i)
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~. .-. ~ ~.- ., . E '" .-PROJ. MGRICOIHACT: ._- :f sc ,-" 'r. .p, £
c- -r: ::i: :::::::.. e <, c,- "-' "' t: <; ?- s, c . r. c/ . .." t: c.;

~
.. .. . - -. .-

~
"

PROJECT NUlviBER: IlaO) '1
.. '-"' 'f. u C i

_. '. . -
DtI \ 0 • ODU 10 .s ',;: r, .. C.. - r.

~t') F~ '.'
,: -:; c ., --::cs § " ~ ' .

~1 c: r; .~ . (:
~ ~
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:...

~I.f)
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..
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NORTHWESTERN AQUATIC SCIENCES PRarocoL NO. NAS-
ACUTE TOXICITY TEST (ALL SPECIES)

Test Nort Cl9 - 5 I~ client Q C If!. to Investigator-:-- _
Test Type (rangefindin~:.::e:.:f:..:i~m::.·.:t=..iv.:.:e:;..y;.:. Tes t Length (hr )_.J...~ _
Species ,l" leo 0 f-h..< r >a .

I------------------------------------------------------------------------------•

(reo

S'I'UIrf MANAGElm'IT
Client: Qc.. Tl">f
Client's Study Monitor:__~AJ~A~ _
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: AJt?d..L;pert Lybe,,-c to/"j
Laboratory's Study Personnel:

Pro j. Man .!Study Dir .--"R~.;...LS_C~Qc...:.~~d'-oJI~Lo.Iot".....!(.;..I _

QA Of::icer L. K Iy'PI'y?t .j../"
1. G.J. ,t.I??A $2..~1 p.') 1.. 2. &10
3, 4. ...:.-- _

Study Schedule.:. ~ "I. qJ
"I

f A(.! ~ ..., 0.Test Beg~nmng:-,-'-=),,--"~_--'-~I::_C._·__TestEnding: _..:..··1_-...:,.1_- ....;:_':<~_--'~.::....:.::::.-_

•

TEST MATERIF.L
Description: <::.odm,).LyV) (,'I::' CdC,c2' ,z..'h. ;4.20., mc!/;QC krcd+ Let T.u;:.
NAS SaIT'Pl e No. : --'Ic..:..,=C---'.')'\j 1",,( "'<tr-,cl\.2d prepoccd ~'~3 - 98
Date of Collection:
Date of Receipt:
Temperature (G C) :
Dissolved oxygen (mg/L):
Conductivity (umbos/em):
pH:
Har~~ess (mg/L):
Alkalinity (mg/L):

J.r-pH._--L-.:.....:. _

TESl' ORG.?-..NI~.s

Sp~cies: kJ oJ 00 ±fk' <;. $.f.
Source: Dc P1 r:, f \211;lkVI) C.AW f sl''Vf~

Acclimation Data:

DILUTION WATER
D " . u B "esc=~p~~on: . r.. Cj,",'tY'lf..O '1 $c"ClU.';u 1"<'--

Date of ?reparation/Collection:~7_-~L__~~4~~~ ~~=_------------___
Water Quality: Cend. (umhos/an) Salinity (ppt) :2?, D
Hardness (m:;;/L as Caco3) Alkalini ty (mg/L as CaCO""<,- _
':'reatr..e.:.-,ts: ~ H".rA ±C <-Q ~VK!l AE(?.A1"C:T') .{MU""I~ cT'".·\I'·'7(C.C v.¥,~D, I. l.-.;F>r-rCt.....

tMll...U -Q)
~€C::€.I>IE C

Age : Size: -=1-1-'1':1"

L'H I \j BE:''KL-t I C A
)

oH
.J, -.

- (...... 'c"

Sal/Cond

=-.,: C

C::mnents

:-1.ean

•
S.D .

- 1 - Rev. 2/97



NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-
AaJ'l'E TOXICITY TEST (ALL SPECIES)

Test No .qgq -11& client,_---::~""-....:..:..~-------Investigator _
------------------------------------------------------------------------------

TEST PROCEOORES AND cnmITlaiS
Test concentrations: (50% series reccmnended) ;--_~ _

~5 , I~. 5') ". d.5 ..3, /3. I. ~b <'latA Q) my /L

Randomization chart: , .
~"3 :/,).)
j2f t. 'l r:;-,- 

/~,. 5

A iI' st· ) S- [if i~-. '..} )'
I

tsi». ]·/3
I

B..I.- !-:-__--I --l.. ...l-..:..-__I.-__--L

c""'-- -'-- -'"- "'--__--' -'- --'-

D..I.- .L.--__--I --l.. ...l- I.-__--I..

C.e" oj mL cf.- /.0 ol.<.)/m L
<.. me) L.) S -+-OcK ?er- se<: lY1L-

~.5 u.s

i~, S- 0'..3

f, .=J£' .s . /

3./-3 I. '=
~/

1.5"fo (J,g

¢ ¢
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~"ORTHWESTERN AQUATIC SCIENCES PRarocoL NO. NAS-
AaJTE TOXICITY TEST (ALL SPECIES)

•
Test

3.
4.
5.
6. I z:c .~

10
10

Q 0

10 10 r

tQ ID
rc i 0

A B

10 fO

( c

It) 1(/

a.( ...,)
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o 0

I 0 ( {.:, IJ 0 ( 'If) )
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Start Date:
:nd Date:
:;ample Date:
Comments:

7/3/98 16:00
7/7/98 17:00

Test ID: REF-Ref Toxicant
CDCL-Cadmium chloride
NA-Neanthes arenaceodentata

Conc-mg/L
D-Control

1.56
3.13
6.25
12.5

25

1.0000
1.0000
1.0000
0.7778
0.0000
0.0000

2
1.0000
1.0000
1.0000
0.8000
0.0000
0.0000

Transform: Arcsin Square Root Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N Resp Numbe.

D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
1.56 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
3.13 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
6.25 0.7889 0.7889 1.0935 1.0799 1.1071 1.761 2 4 19
12.5 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20

25 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 2 20 20

ToxCalc v5.0.15N

-- 'i --
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Test: AT-Acute 96-hr Toxicity Test Test 10:999-918

Species: NA-Neanthes arenaceodentata Protocol: EPAA 91-EPA Acute
Sample 10: REF-Ref Toxicant Sample Type: COCL-Cadmium chloride
Start Date: 7/3/98 16:00 End Date: 7/7/9817:00 Lab 10: ORNAS-Northwestem Aquatic Sciences

Pos 10 Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 O-Control 10 10

2 2 O-Control 10 10

3 1 1.560 10 10
4 2 1.560 10 10

5 1 3.130 10 10
6 2 3.130 10 10
7 1 6.250 9 7
8 2 6.250 10 8
9 1 12.500 10 0
10 2 12.500 10 0
11 1 25.000 10 0
12 2 25.000 10 0

Comments:

ToxCalc 5.0.15N

-- j --
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES CHECKLIST

For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

August, 1998

Phylum Cnidaria
Class Anthozoa

Anthozoa sp. Indeterminate
Phylum Nemertea

Nemertea sp, Indeterminate
Phylum Annelida

Class Polychaeta
Order Orbiniida

Family Orbiniidae
Leitoscoloplos sp. Juvenile

Order Spionida
Family Spionidae

Boccardia proboscidea Hartman, 1940
Dipolydora caulleryi (Mesnil, 1897)
Polydora cornuta Bose, 1802
Polydora sp. Juvenile .
Prionospio (Minuspio) lighti Maceolek, 1985
Pseudopolydora kempi (Southern, 1921)
Pygospio elegans Claparede, 1863
Spio filicornis Muller, 1776
Spionidae sp. Juvenile
Spiophanes berkeleyorum Pettibone, 1962
Streblospio benedicti Webster, 1879

Family Cirratulidae
Cirratulidae sp. Indeterminate
Tharyx parvus Berkeley, 1929

Order Capitellida
Family Capitellidae

Capitella capitata 'hyperspecies'
Capitellidae sp. Indeterminate
Heteromastus filobranchus Berkeley & Berkeley, 1932
Mediomastus sp. Indeterminate
Notomastus (Clistomastus) tenuis Moore, 1909

Family Arenicolidae
Aberinicola sp. Indeterminate

Order Opheliida
Order Phyllodocida

Family Phyllodocidae
Eteone sp. Indeterminate
Eumida longicornuta (Moore, 1909)
Phyllodoce sp. Indeterminate

Family Hesionidae
Podarkeopsis glabra (Hartmann-Schroder, 1959)

Family Syllidae
Syllis sp. Indeterminate



Family Nereidae
Nereis vexillosa Grube, 1851
Nereis virens (Sars, 1835)
Platynereis bicanaliculata (Baird, 1863)

Family Glyceridae
Glycera americana Leidy, 1855
GIycera nana Johnson, 190 I
Glycera sp. Juvenile

Family Goniadidae
Glycinde polygnatha Hartman, 1950

Order Eunicida
Family Lumbrineridae

Lumbrineris sp. Indeterminate
Order Sabellida

Family Sabellidae
Manayunkia aestuarina (Bourne, 1883)

Class Oligochaeta
Oligochaeta sp. Indeterminate

Phylum Mollusca
Class Bivalvia

Bivalvia sp. Juvenile
Order Mytiloida

Family Mytilidae
Mytilis sp. Juvenile

Order Veneroida
Family Lasaeidae

Rochefortia tumida (Carpenter, 1864)
Family Tellinidae

Macoma balthica (Linnaeus, 1758)
Macoma inquinata (Deshayes, 1855)
Macoma nasuta (Conrad, 1837)
Macoma sp. Indeterminate
Macoma sp. Juvenile

Order Myoida
Family Myidae

Cryptomya californica (Conrad, 1837)
Phylum Arthropoda

Class Insecta
Order Diptera

Family Chironomidae
Chironomidae sp. Juvenile

Subphylum Crustacea
Order Harpacticoida

Harpacticoida sp. Indeterminate
Order Cumacea

Family Leuconidae
Leucon subnasica Given, 1962

Family Nannastacidae
Cumella vulgaris Hart, 1930

Order Tanaidacea
Family Tanaidae

Zeuxo normani (Richardson, 1905)

2
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Order Isopoda
Family Limnoriidae

Limnoria lignorum (Rathke, 1799)
Order Amphipoda

Family Anisogammaridae
Eogammarus confervicolus (Stimpson, 1856)

Family Aoroidae
Grandidierellajaponica Stephensen, 1938

Family Corophiidae
Corophiidae sp. Indeterminate
Monocorophium sp. Juvenile
Monocorophium insidiosium Bousfield & Hoover, 1997

Order Decapoda
Family Crangonidae

Crangon sp. Indeterminate
Family Upogebiidae

Upogebiidae sp. Indeterminate
Family Grapsidae

Hemigrapsus oregonensis (Dana, 1851)
Phylum Phoronida

Family Phoronidae
Phoronida sp. Indeterminate

Phylum Echinodermata
Class Holothuroidea

Holothuroidea sp. Indeterminate

3



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWBT
039

Rep A B C 0 E
TAXON NODC CODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 1 1 2
Boccardia proboscidea 5001430803 1 7
Capitella capitata 'hyperspecies' 5001600101 43 43 26 45 32
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. fndet. 5001500000 1 1 3 3
Dipolydora caulleryi 5001430404
Dipolydora socialis 5001430402
Eteone sp. Indet. 5001130200 6 12 4 7
Eumida longicornuta
Glycera americana 5001270104
Glycera nana 1
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105 1
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 20 55 49 24 20
Mediomastus sp. Indet. 5001600400 1
Nereis vexillosa 5001240405
Nereis virens 5001240302 1
Notomastus tenuis 5001600302
Oligochaeta sp. Indet. 58 23 32 17 29
Phyllodoce sp. Indet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 1 1
Polydora sp. Juv. 5001430400
Prionospio lighti 5001430521
Pseudopolydora kempi 5001431501 5 8 2 6 3
Pygospio elegans 5001431302 9 5 20 6 6
Spio filicornis 5001430701
Spionidae sp. Juv. 5001430000 1
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801
Syllis sp. Indet. 5001230300
Tharyx parvus 5001500303 2

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101 1
Macoma balthica 5515310116 1 2 5
Macoma inquinata 5515310115 1

• Macoma nasuta 5515310114 1 1
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100 3 1 2
Mytilus sp. Juv. 5507010100
Rochefortia tumida 5515100102

p1



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

~,

August, 1998

Station MWBT
039

Rep A 8 C 0 E
TAXON NODC CODE
Crustacea
Ampithoe lacertosa 6169040118
Cirripedia sp. Indet. 6130000000
Corophiidae sp. Indet. 6169150000 4 3 2 2
Crangon sp. Indet. 6179220100
Cumel/a vulgaris 6154080102 2 3
Eogammarus confervicolus
Grandidierella japonica 6169150902 6
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 4 1 5
Leucon subnasica 6154040115 1 1 5
Limnora lignorum 6161050101 1
Monocorophium insidiosum 6169150211 5 5 3 11
Monocorophium sp. Juv. 6169150200
Upogebiidae sp. Indet. 6183170000
Zeuzo normani

Miscellaneous
Anthozoa sp. Indet. 3740000000 ~

Chironomidae sp. Indet.
Holothuroidea sp. Juv. 8170000000
Nemertinea sp. Indet. 4300000000 1
Phoronida sp. Indet. 7700000000

p2
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWBT
043

Rep A B C D E
TAXON NODCCODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 1 1 1
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 21 39 53 25 34
Capitellidae sp. fndet. 5001600000
Cirratulidae sp. Indet. 5001500000 4 4 4 8
Dipolydora caulleryi 5001430404
Dipolydora socia lis 5001430402
Eteone sp. Indet. 5001130200 10 5 5 3
Eumida longicornuta
Glycera americana 5001270104 2 2 2 4
Glycera nana
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105 1 2
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 4 11 3
Mediomastus sp. Indet. 5001600400 2 4 2 4 4
Nereis vexillosa 5001240405
Nereis virens 5001240302
Notomastus tenuis 5001600302
Oligochaeta sp. Indet. 43 56 54 44 56
Phyllodoce sp. Indet. 5001131400 1
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 1
Polydora sp. Juv. 5001430400
Prionospio lighti 5001430521 2
Pseudopolydora kempi 5001431501 6 9 13 11 13
Pygospio elegans 5001431302 8 16 21 2 25
Spio filicornis 5001430701
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004 1
Streblospio benedicti 5001431801
Syllis sp. Indet. 5001230300
Tharyx parvus 5001500303 3 2 10 1

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101
Macoma balthica 5515310116 5 4 1
Macoma inquinata 5515310115 1

• Macoma nasuta 5515310114 4 1 1
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100
Mytilus sp. Juv. 5507010100
Rochefortia tumida 5515100102

p3



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

~

August, 1998

Station MWBT
043

Rep A B C D E
TAXON NODC CODE
Crustacea
Ampithoe lacertosa 6169040118
Cirripedia sp. Indet. 6130000000
Corophiidae sp. Indet. 6169150000 1 3 8 5 3
Crangon sp. Indet. 6179220100
Cumella vulqaris 6154080102 1 3 2 2 1
Eogammarus confervicolus
Grandidierella japonica 6169150902 7 15 8 13 6
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 2 2 8
Leucon subnasica 6154040115 12 22 18 12 18
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 15 21 19 24 27
Monocorophium sp. Juv. 6169150200 1 2 3
Upogebiidae sp. Indet. 6183170000 1
Zeuzo normani

Miscellaneous
Anthozoa sp. Indet. 3740000000 -r>.

Chironomidae sp, Indet.
Holothuroidea sp, Juv. 8170000000
Nemertinea sp. Indet. 4300000000
Phoronida sp. Indet. 7700000000

p4



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWBT

048
Rep A B C 0 E

TAXON NODC CODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 6 5 2 4
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 62 68 17 47 22
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. lndet. 5001500000 2 4 3 4
Dipolydora caulleryi 5001430404
Dipolydora socialis 5001430402
Eteone sp. lndet. 5001130200 4 12 8 6 3
Eumida longicornuta
Glycera americana 5001270104 1 2
Glycera nana
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105 1 1 2
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. lndet. 5001310100
Manyunkia aestuarina 5001701502 20 8 12 6

• Mediomastus sp. lndet, 5001600400 1 1 1 1
Nereis vexillosa 5001240405
Nereis virens 5001240302
Notomastus tenuis 5001600302
Oligochaeta sp. lndet. 31 343 144 140 109
Phyllodoce sp. tndet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 2 2 1
Polydora sp. Juv. 5001430400 1
Prionospio lighti 5001430521
Pseudopolydora kernpi 5001431501 8 21 18 22 19
Pygospio elegans 5001431302 14 17 9 11 17
Spio filicornis 5001430701
Spionidae sp. Juv. 5'001430000 1
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801
Syllis sp. lndet, 5001230300
Tharyx parvus 5001500303 1

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101 1
Macoma balthica 5515310116 1 1 1 1
Macoma inquinata 5515310115 1

• Macoma nasuta 5515310114 2 4 3 4 6
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100 2 1
Mytilus sp. Juv. 5507010100 1
Rochefortia tumida 5515100102 1

p5



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

.-"
August, 1998

Station MWBT

048
Rep A B C 0 E

TAXON NODC CODE
Crustacea
Ampithoe lacertosa 6169040118
Cirripedia sp. Indet. 6130000000 1 1
Corophiidae sp. Indet. 6169150000 4 5 1 4 3
Crangon sp. Indet. 6179220100
Cumella VUlgaris 6154080102 26 7 7
Eogammarus confervicolus
Grandidierella japonica 6169150902 8 14 12 15 3
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 . 3 4 1 2
Leucon subnasica 6154040115 4 76 46 65 55
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 15 2 6 6 9
Monocorophium sp. JUV. 6169150200 4 1 1
Upogebiidae sp. Indet. 6183170000
Zeuzo normani

Miscellaneous
Anthozoa sp. Indet. 3740000000 ."-"

Chironomidae sp. Indet.
Holothuroidea sp. Juv. 8170000000 2
Nemertinea sp. lndet 4300000000
Phoronida sp. tndet. 7700000000
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWBT
049

Rep A B C 0 E
TAXON NODC CODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 12 7 6 5 7
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 38 9 36 36 35
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. Indet. 5001500000 2 1 1
Dipolydora caulleryi 5001430404
Dipolydora socialis 5001430402 1
Eteone sp. Indet. 5001130200 9 10 4 4 13
Eumida longicornuta
Glycera americana 5001270104 1
Glycera nana 7
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105 1
Heteromastus filobranchus 5001600203 1
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 75 10 23 75 65
Mediomastus sp. Indet. 5001600400
Nereis vexillosa 5001240405
Nereis virens 5001240302 1
Notomastus tenuis 5001600302 1 1
Oligochaeta sp. Indet. 92 47 32 69 61
Phyllodoce sp. Indet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 3 3 5 5
Polydora sp. Juv. 5001430400
Prionospio lighti 5001430521
Pseudopolydora kempi 5001431501 6 11 3 1 6
Pygospio elegans 5001431302 11 19 11 19 20
Spio filicornis 5001430701
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801
Syllis sp. Indet. 5001230300
Tharyx parvus 5001500303

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101
Macoma balthica 5515310116 2 2
Macoma inquinata 5515310115

• Macoma nasuta 5515310114 1
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100
Mytilus sp. Juv. 5507010100
Rochefortia tumida 5515100102
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

~.

August, 1998

Station MWBT
049

Rep A B C 0 E
TAXON NODC CODE
Crustacea
Ampithoe lacertosa 6169040118 1 2
Cirripedia sp. Indet. 6130000000 1 2
Corophiidae sp. Indet. 6169150000 3 4 3 3 9
Crangon sp. Indet. 6179220100
Cumella vUlgaris 6154080102 3 3 1
Eogammarus confervicolus
Grandidierella japonica 6169150902 1 5 2
Hemigrapsus oregonensis 6189070102 1
Harpacticoida sp. Indet. 6119000000 1 1 1 1 1
Leucon subnasica 6154040115 6 1 19 30 10
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 31 13 15 12 22
Monocorophium sp. Juv. 6169150200 4 3 6
Upogebiidae sp. Indet. 6183170000
Zeuzo normani 6 4 8 9

Miscellaneous
Anthozoa sp. Indet. 3740000000 1 ".-..,

Chironomidae sp. Indet.
Holothuroidea sp. Juv. 8170000000 4 3 6
Nemertinea sp. Indet. 4300000000 1 2 1 2
Phoronida sp. Indet. 7700000000
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWBT
052

Rep A 8 C 0 E
TAXON NODC CODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 1 2 10 4
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 56 60 141 171 174
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. Indet. 5001500000 1 2 1
Dipolydora caulleryi 5001430404
Dipolydora socialis 5001430402
Eteone sp. lndet. 5001130200 9 3 10 5 16
Eumida longicornuta
Glycera americana 5001270104 1 1
Glycera nana
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105 2 3
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 31 17 105 38 79
Mediomastus sp. Indet. 5001600400 1 1
Nereis vexillosa 5001240405
Nereis virens 5001240302
Notomastus tenuis 5001600302 2 1
Oligochaeta sp. Indet. 81 31 99 43 62
Phyllodoce sp. Indet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 1
Polydora sp. Juv. 5001430400
Prionospio lighti 5001430521
Pseudopolydora kempi 5001431501 9 4 5 13 6
Pygospio elegans 5001431302 5 1 2 4
Spio filicornis 5001430701
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801
Syllis sp, Indet. 5001230300
Tharyx parvus 5001500303

Mollusca
Bivalvia sp. Juv. 5500000000 1
Cryptomya californica 5517010101
Macoma balthica 5515310116 1 2
Macoma inquinata 5515310115

• Macoma nasuta 5515310114 3 4 2 4 3
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100 1
Mytilus sp. Juv. 5507010100
Rochefortia tumida 5515100102
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd. ---August, 1998

Station MWBT
052

Rep A B C 0 E
TAXON NODCCODE
Crustacea
Ampithoe lacertosa 6169040118
Cirripedia sp. Indet. 6130000000
Corophiidae sp. Indet. 6169150000 2 3 4 3 12
Crangon sp. lndet. 6179220100 1
Cumella vulqaris 6154080102 6 1 8 1 12
Eogammarus confervicolus
Grandidierella japonica 6169150902 4 7 3
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 1 1 10 4 15
Leucon subnasica 6154040115 10 6 9 3 13
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 9 4 15 5 21
Monocorophium sp. Juv. 6169150200 2 8 7
Upogebiidae sp. Indet. 6183170000
Zeuzo normani 6 1

Miscellaneous
Anthozoa sp. Indet. 3740000000 1

.--..
Chironomidae sp. Indet.
Holothuroidea sp. Juv. 8170000000 1 2
Nemertinea sp. Indet. 4300000000 1
Phoronida sp. Indet. 7700000000
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporatton

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWBT

054
Rep A B C 0 E

TAXON NODC CODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 1
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 37 17 38 21 26
Capitellidae sp. Indet. 5001600000 1
Cirratulidae sp. Indet. 5001500000 2
Dipolydora caulleryi 5001430404
Dipolydora social is 5001430402
Eteone sp. Indet. 5001130200 1"4 13 14 13 9
Eumida longicornuta
Glycera americana 5001270104
Glycera nana
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 165 63 111 120 35
Mediomastus sp. Indet. 5001600400 1
Nereis vexillosa 5001240405
Nereis virens 5001240302 1
Notomastus tenuis 5001600302
Oligochaeta sp. Indet. 37 13 37 25 75
Phyllodoce sp. lndet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 1
Polydora sp. Juv. 5001430400
Prionospio lighti 5001430521
Pseudopolydora kempi 5001431501
Pygospio elegans 5001431302 14 5 11 20 16
Spio filicornis 5001430701
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801
Syllis sp. Indet. 5001230300
Tharyx parvus 5001500303

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101
Macoma balthica 5515310116 1
Macoma inquinata 5515310115 1

• Macoma nasuta 5515310114
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100
Mytilus sp. Juv. 5507010100 1
Rochefortia tumida 5515100102
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

.~

August, 1998

Station MWBT
054

Rep A B C D E
TAXON NODCCODE
Crustacea
Ampithoe lacertosa 6169040118
Cirripedia sp. Indet. 6130000000
Corophiidae sp. Indet. 6169150000 24 26 48 58 76
Crangon sp. Indet. 6179220100
Cumelfa vulgaris 6154080102 1 1 2
Eogammarus confervicolus 2 6 1 8 11
Grandidierelfa japonica 6169150902 3 19 18 10 18
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 13 5 6 15 2
Leucon subnasica 6154040115 29 30 24 23 27
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 73 89 101 113 109
Monocorophium sp. Juv. 6169150200 16 28 23 20 31
Upogebiidae sp. Indet. 6183170000
Zeuzo normani 78 44 74 32 37

Miscellaneous .---.Anthozoa sp. Indet. 3740000000
Chironomidae sp, Indet.
Holothuroidea sp. Juv. 8170000000 1
Nemertinea sp. Indet. 4300000000
Phoronida sp. Indet. 7700000000

.,-"
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWRH
205

Rep A B C 0 E
TAXON NODCCODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 2 1 2
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 120 86 117 30 52
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. Indet. 5001500000 5 5 3 3
Dipolydora caulleryi 5001430404
Dipolydora social is 5001430402
Eteone sp. Indet. 5001130200 6 7 3 6 10
Eumida longicomuta 1
Glycera americana 5001270104 2
Glycera nana 1
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105 2 1 1
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100 1 1

• Manyunkia aestuarina 5001701502 136 172 100 65 94
Mediomastus sp. Indet. 5001600400
Nereis vexillosa 5001240405
Nereis virens 5001240302 1
Notomastus tenuis 5001600302 1
Oligochaeta sp. Indet. 663 783 683 279 636
Phyllodoce sp. Indet. 5001131400
Platynereis bicanaliculata 5001240501 1
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411
Polydora sp. Juv. 5001430400
Prionospio lighti 5001430521
Pseudopolydora kempi 5001431501 1 2 2 2 1
Pygospio elegans 5001431302 9 6 3 4 19
Spio filicornis 5001430701 1 1
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801 8 14 10 9 8
Syllis sp. Indet. 5001230300 1
Tharyx parvus 5001500303 2

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101
Macoma balthica 5515310116 2 2
Macoma inquinata 5515310115

• Macoma nasuta 5515310114 2 2
Macoma sp. Indet. 5515310100 1
Macoma sp. Juv. 5515310100 1
Mytilus sp. Juv. 5507010100 2 1
Rochefortia tumida 5515100102

p13



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd. ~

August, 1998

Station MWRH
205

Rep A B C D E
TAXON NODC CODE

Crustacea
Ampithoe lacertosa 6169040118 4 4 6 8 4
Cirripedia sp. Indet. 6130000000
Corophiidae sp. Indet. 6169150000 49 73 53 17 87
Crangon sp. Indet. 6179220100
Cumella vulqaris 6154080102 5 3 2 3
Eogammarus confervicolus 1 1 6
Grandidierella japonica 6169150902 19 9 8 1 4
Hemigrapsus oregonensis 6189070102 1
Harpacticoida sp. Indet. 6119000000 54 19 24 8 42
Leucon subnasica 6154040115 2 4 3
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 85 91 76 66 85
Monocorophium sp. Juv. 6169150200 171 118 55 45 54
Upogebiidae sp. Indet. 6183170000
Zeuzo normani 123 132 76 58 101

Miscellaneous
Anthozoa sp. Indet. 3740000000

" ............

Chironomidae sp. Indet. 1
Holothuroidea sp. Juv. 8170000000 12 10 7 7 11
Nemertinea sp. Indet. 4300000000 1 1

Phoronida sp. Indet. 7700000000 1
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWRH
206

Rep A B C 0 E
TAXON NODCCODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 10 8 6 5 3
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 32 49 46 43 53
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. Indet. 5001500000 1 8 3 4 1
Dipolydora caulleryi 5001430404 1 1
Dipolydora socialis 5001430402
Eteone sp. Indet. 5001130200 2 2 5
Eumida longicornuta 1
Glycera americana 5001270104 1 2 1 1
Glycera nana
Glycera sp. Juv. 5001270100 1
Glycinde polygnatha 5001280105 1 2
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600 1
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 18 17 13 3 6
Mediomastus sp. Indet. 5001600400 1 2 1
Nereis vexillosa 5001240405
Nereis virens 5001240302
Notomastus tenuis 5001600302
Oligochaeta sp. Indet. 113 201 145 106 163
Phyllodoce sp. Indet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903 1
Polydora cornuta 5001430411 1
Polydora sp. Juv. 5001430400 1 1 1
Prionospio lighti 5001430521 2
Pseudopolydora kempi 5001431501 1 4 3 4 2
Pygospio elegans 5001431302 3 7 2 1 3
Spio filicornis 5_001430701
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801 17 33 42 24 38
Syllis sp. Indet. 5001230300
Tharyx.parvus 5001500303

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101
Macoma balthica 5515310116
Macoma inquinata 5515310115 1 1

• Macoma nasuta 5515310114 5 5 4 5 3
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100 1
Mytilus sp. Juv. 5507010100
Rochefortia tumida 5515100102

p15



Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

.~

August, 1998

Station MWRH
206

Rep A B C D E
TAXON NODC CODE
Crustacea
Ampithoe lacertosa 6169040118
Cirripedia sp. lndet, 6130000000
Corophiidae sp. lndet, 6169150000 2 3 1 9 11
Crangon sp. lndet, 6179220100
Cumefla vulgaris 6154080102 3 2 1
Eogammarus confervicolus 1 4
Grandidierella japonica 6169150902 1 2
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 1 1 1
Leucon subnasica 6154040115 18 7 5 26 29
Limnora lignorum 6161050101
Monocorophium insidiosum 6169150211 13 22 21 27 5
Monocorophium sp. Juv. 6169150200 5 12 2 6 15
Upogebiidae sp. Indet. 6183170000
Zeuzo normani 1 1

Miscellaneous
Anthozoa sp. Indet. 3740000000 .---.
Chironomidae sp. Indet.
Holothuroidea sp. Juv. 8170000000 4 1 5 2
Nemertinea sp. Indet. 4300000000
Phoronida sp. Indet. 7700000000
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation

• By Marine Taxonomic Services, Ltd.
August, 1998

Station MWRH
207

Rep A B C 0 E
TAXON NODC CODE
POLYCHAETA
Aberinicola sp. Indet. 5001620100 11 12 10 8 18
Boccardia proboscidea 5001430803
Capitella capitata 'hyperspecies' 5001600101 56 43 73 123 51
Capitellidae sp. Indet. 5001600000
Cirratulidae sp. Indet. 5001500000 7 7 10 3 11
Dipolydora caulleryi 5001430404
Dipolydora socialis 5001430402
Eteone sp. Indet. 5001130200 4 1 5 2
Eumida longicornuta
G/ycera americana 5001270104 1
Glycera nana
Glycera sp. Juv. 5001270100
Glycinde polygnatha 5001280105
Heteromastus filobranchus 5001600203
Leitoscoloplos sp. Juv. 5001401600
Lumbrineris sp. Indet. 5001310100

• Manyunkia aestuarina 5001701502 50 51 47 117 47
Mediomastus sp. Indet. 5001600400 1
Nereis vexillosa 5001240405
Nereis virens 5001240302
Notomastus tenuis 5001600302 2
Oligochaeta sp. Indet. 162 168 113 683 247
PhyJJodoce sp. Indet. 5001131400
Platynereis bicanaliculata 5001240501
Podarkeopsis glabrus 5001211903
Polydora cornuta 5001430411 2 2 5 1
Polydora sp. Juv. 5001430400 2 2 7
Prionospio lighti 5001430521
Pseudopolydora kempi 5001431501 6 5 3 11 7
Pygospio elegans 5001431302 14 29 20 37 27
Spio filicornis 5001430701
Spionidae sp. Juv. 5001430000
Spiophanes berkeleyorum 5001431004
Streblospio benedicti 5001431801 14 16 10 37 29
Syllis sp. Indet. 5001230300
Tharyx parvus 5001500303 6 3

Mollusca
Bivalvia sp. Juv. 5500000000
Cryptomya californica 5517010101
Macoma balthica 5515310116 4 1
Macoma inquinata 5515310115

• Macoma nasuta 5515310114 2 3 1
Macoma sp. Indet. 5515310100
Macoma sp. Juv. 5515310100
Mytilus sp. Juv. 5507010100
Rochefortia tumida 5515100102
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Tacoma Middle Waterway Project
INVERTEBRATE SPECIES DATA
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

August, 1998

Station MWRH
207

Rep A B C D E
TAXON NODC CODE
Crustacea
Ampithoe lacertosa 6169040118 1 2
Cirripedia sp. Indet. 6130000000
Corophiidae sp. Indet. 6169150000 19 32 22 21 13
Crangon sp. Indet. 6179220100
Cumella vulgaris 6154080102 2 2
Eogammarus confervicolus 4 3 8 6 10
Grandidierella japonica 6169150902 8
Hemigrapsus oregonensis 6189070102
Harpacticoida sp. Indet. 6119000000 2 2
Leucon subnasica 6154040115 11 33 31 55 28
Limnora Iignorum 6161050101
Monocorophium insidiosum 6169150211 55 74 52 89 96
Monocorophium sp. Juv. 6169150200 25 33 8 20 13
Upogebiidae sp. Indet. 6183170000
Zeuzo normani 4 1

Miscellaneous
Anthozoa sp. Indet. 3740000000
Chironomidae sp. Indet.
Holothuroidea sp. Juv. 8170000000 11 32 3 9 12
Nemertinea sp. Indet. 4300000000 1 1
Phoronida sp. Indet. 7700000000
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•
Station

Tacoma Middle Waterway Project
BIOMASS MEASUREMENTS IN GRAMS

For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

August, 1998

Rep Polys Molluscs Crustacea Misc.

•

•

MWBT039R1 A 0.133 0.161 0.019 ----

B 0.092 1.351 0.005 -----

C 0.058 1.895 0.005 -----
0 0.262 0.767 0.005 -----

E 0.050 0.211 0.027 0.015
MWBT043R1 A 0.621 6.368 0.073 -----

B 0.151 4.933 0.139 0.008
C 0.167 3.588 0.077 -----

0 0.149 4.854 0.108 -----

E 0.230 0.070 0.067 ----

MWBT048R1 A 1.425 8.372 ----- -----
B 0.276 11.117 0.077 -----
C 0.254 17.407 0.064 ----

0 0.323 5.721 0.090 -----

E 0.175 7.324 0.053 0.001
MWBT049R1 A 0.333 0.519 0.104 0.002

B 0.569 0.497 0.023 0.002
C 0.219 0.721 0.046* -----

0 0.269 1.838 0.055 0.004
E 0.339 ----- 0.042* 0.016

MWBT052R1 A 0.239 3.529 0.028 -----

B 0.093 9.277 0.009 0.001
C 0.690 9.801 0.054 0.001
0 0.306 10.643 0.007 -----
E 0.354 6.407 0.047 -----

MWBT054R1 A 0.082 0.019 0.277 -----

B 0.057 ----- 0.265 -----
C 0.057 0.430 0.250 -----

0 0.057 0.057 0.253 -----

E 0.070 ----- 0.287 -----

MWRH205R1 A 0.230 0.005 0.319 0.008
B 0.321 2.382 0.290 0.001
C 0.320 5.700 0.280 0.013
0 0.658 1.058 0.198 0.003
E 0.275 0.244 0.345 0.006

MWRH206R1 A 0.295 7.262 0.038 0.002
P1



Tacoma Middle Waterway Project
BIOMASS MEASUREMENTS IN GRAMS

For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

August, 1998

Station Rep Polys Molluscs Crustacea Misc.
B 0.221 6.646 0.093 -----
C 0.522 6.505 0.049 -----
0 0.194 15.233 0.094 -----

E 0.254 6.902 0.108 -----

MWRH207R1 A 0.312 1.074 0.121 0.004
B 0.252 1.646 0.197 0.025
C 0.188 1.388 0.138 0.002
0 0.610 6.679 0.217 0.004
E 0.682 3.096 0.337 0.007

* Barnacles on shell not weighed
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•
Tacoma Middle Waterway Project

BULK QA REPORTS
For Foster Wheeler Environmental Corporation

By Marine Taxonomic Services, Ltd.
August, 1998

Aberinico/a sp. Indet. 10 10
Capitella capitata 'hyperspecies' 73 77
Chaetozone acuta 1 Tharyx parvus 1
Cirratulidae sp. Indet. 10 10
Eteone sp. /ndet. 1 1
Manyunkia aestuarina 47 47
Oligochaeta sp. Indet. 113 119
Polydora cornuta 5 5
Po/ydora kempi 3 3
Pygospio e/egans 20 20
Streb/ospio benedicti 10 10

Count

Count

Count QA 10 by ER

Count QA 10 by ER
Aberinicola sp. Indet. 5 5
Capitella capitata 'hyperspecies' 43 43
Cirratulidae sp. Indet. 4 4
Eteone sp. Indet. 5 5
Glycera americana 1 1
Glycera sp. Juv. 1 1
Ho/othuroidea sp. Indet. 5 5
Leitosco/oplos sp. Juv (complex??) 1 Sco/oplos acmeceps 1
Manyunkia aestuarina 3 4
Mediomastus sp. /ndet. 2 1
O/igochaeta sp. Indet. 106 110
Podarkeopsis glabrus 1 1
Polydora cornuta 1 1

. Polydora kempi 4 4
Pygospio elegans 1 1
Streb/ospio benedicti 24 23

POLYCHAETA
STATION 10 by HRJ

MWRH207R1C

POLYCHAETA
STATION 10 by HRJ

MWRH206R10

•

•
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Tacoma Middle Waterway Project
BULK QA REPORTS

For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

. August, 1998

.r>;

Count
4

Count QA 10 by AF
4 I

MOLLUSCA
STATION ~IO:,....;:.=by,-S:...W:...:..,-....".,...,,...- _

MWRH207R1BIMacoma balthica --":~;";";"""""'=::"";";'~~~---------r--=-=';':';:':'-

oo by W Count QAI bvAF Count
Cryptomya californica 1 1
Macoma balthica 2 2
Macoma nasuta 1 1
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Tacoma Middle Waterway Project
SORTING QA REPORT

For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

August, 1998

COUNT
STATION REP POLYCHAETA MOLLUSCA CRUSTACEA MISC SORTER P/NP

MWBT039R1 A 1 0 0 0 BB P

B 0 0 0 0 AT P

C 0 0 0 0 AT P

D 0 0 1 0 AT P

E 0 0 0 0 BB P

MWBT043R1 A 0 0 0 0 BB P

B 0 0 0 0 BB P

C 1 0 0 0 AT P

D 0 0 0 0 AT P

E 0 0 0 0 AT P

MWBT048R1 A 0 0 0 0 AT P
B 1 0 0 0 BB P

C 0 0 0 0 AT P

D 0 0 1 0 AT P

E 0 0 0 0 AT P

MWBT049R1 A 0 0 0 0 AT P

B 0 0 0 0 BB P

C 0 0 0 0 AT P

D 0 0 0 0 AT P

E 0 0 0 0 AT P

MWBT052R1 A 1 0 0 0 AT P
B 0 0 0 0 BB P

C 0 0 0 0 AT P

D 0 0 0 0 AT P
E 0 0 0 0 AT P

MWBT054R1 A 1 0 1 0 BB P
B 0 0 0 0 BB P
C 0 0 0 0 BB P
D 0 0 0 0 BB P
E 0 0 0 0 AT P

MWRH205R1 A 0 0 0 0 AT P

B 2 0 1 0 BB P
C 0 0 0 0 AT P
D 0 0 0 0 BB P
E 0 0 0 0 AT P

MWRH206R1 A 0 0 0 0 AT P
B 0 0 0 0 AT P
C 0 0 0 0 BB P
D 0 0 0 0 AT P
E 0 0 0 0 AT P

MWRH207R1 A 0 0 0 0 AT P
B 0 0 0 0 AT P
C 1 0 0 0 BB P

D 0 0 0 0 BB P
E 0 0 0 0 BB P



Tacoma Middle Waterway Project
VOUCHER COLLECTION & QA REPORT
For Foster Wheeler Environmental Corporation
By Marine Taxonomic Services, Ltd.

August, 1998

POLYCHAETA
Vial # Station 10 by HRJ Count QA 10 by ER

1 MWBT 043R1B Aber'inico/a sp. /ndet. 1 10 Confirmed
2 MWBT 039R1B Boccardia proboscidea 1 10 Confirmed
3 MWBT. 043R1B Capitella capitata 'hyperspecies' 1 10 Confirmed
4 MWRH 207R1C Chaetozone acuta 1 Tharyx parvus*
5 MWRH 205R1A Eteone sp. /ndet. 1 10 Confirmed
6 MWRH 205R1B Eumida /ongicomuta 1 10 Confirmed
7 MWBT 043R1A G/ycera americana 1 10 Confirmed
8 MWBT 052R1A G/ycera nana 1 10 Confirmed
9 MWRH 206R10 ?Leitosc%p/os sp. Juv. 1 Sc%p/os acmeceps
10 MWBT 043R1B Manyunkia aestarina 1 10 Confirmed
11 MWBT 043R1B Mediomastus sp. /ndet. 1 10 Confirmed
12 MWBT 052R1A Notomastus tenuis 1 10 Confirmed
13 MWRH 207R1E O/igochaeta sp. /ndet. 2 10 Confirmed
14 MWRH 206R10 Podarkeopsis g/abrus 1 10 Confirmed
15 MWRH 206R1B Dipo/ydora caulleryi 1 10 Confirmed
16 MWRH 206R10 Po/ydora comuta 1 10 Confirmed
17 MWBT 043R1B Pseudopo/ydora kempi 1 10 Confirmed
18 MWBT 043R1A Pygospio e/egans 1 10 Confirmed
19 MWRH 205R1B Spio filicornis 1 10 Confirmed
20 MWBT 043R1B Spiophanes berke/eyorum 1 10 Confirmed
21 MWRH 205R1A Streb/ospio benedicti 1 10 Confirmed
22 MWRH 207R1A ? Tharyx sp. /ndet. 1 Tharyx parvus*

r">-,

MOLLUSCA
Vial # Station 10 by SW Count QA 10 by AF

23 MWBT 048R10 Ctyptomya califomica 1 10 Confirmed
24 MWRH 207R1A Macoma ba/thica 1 10 Confirmed
25 MWBT 048R1C Macoma inquinata 1 10 Confirmed
26 MWBT 048R1B Macoma nasuta 1 10 Confirmed
27 MWBT 048R1E Macoma sp. Juv. 1 10 Confirmed
28 MWRH 205R2E Myti/us sp. Juv. 1 10 Confirmed
29 MWBT 048R1E Rochefortia tumida 1 10 Confirmed

CRUSTACEA
Station 10 by RZ Count

Vial # MWBT 049R1B Ampithoe /acertosa 1
30 MWBT 048R1A Citripedia sp. /ndet. 1
31 MWBT 039R1A Corophiidae sp. /ndet. 1
32 MWBT 052R10 Crangon sp. /ndet. 1
33 MWBT 039R1B Cumella vulgaris 1
34 MWRH 206R10 Eogammarus confervico/us 1
35 MWRH 205R10 Gnorimosphaeroma oregonensis 1
36 MWBT 039R1E Grandidierella japonica 1
37 MWBT 039R1A Harpacticoida sp. /ndet. 1
38 MWBT 049R1A Hemigraspsus oregonensis 1
39 MWBT 039R1A Leucon subnasica 1
40 MWBT 039R10 Limnoria lignorum 1
41 MWBT 039R1A Monocorophium insidiosum 1 .r>;
42 MWBT 049R10 Monocorophium sp. Juv. 1
43 MWBT 043R1C Upogebiidae sp. /ndet. 1
44 MWBT 049R1A Zeuxo normani 1

*Changed globally in the data set
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1.0 . INTRODUCTION

Blue Water Engineering (BWE) was contracted by Hartman Consulting
Corporation (HCC) to conduct bathymetric, side scan sonar and"-;"sub
bottom profiling surveys on the Middle Waterway 'on Commencement
Bay in Tacoma, WA. The purpose of the surveys was to provide
detailed baseline data for sediment remediation activities on the
waterway.

2.0 FIELD METHODS .

The bathymetric, side scan and sub-bottom surveys were conducted
using industry standard methods of survey described below.

2.1 Positioning

Global positioning system (GPS) navigation was' used for
positioning the survey vessel during the automated bathymetric,
side scan and sub-bottom surveys. The system used was a Trimble
Model 4000 OS GPS receiver manufactured by Trimble Navigation,
Inc. of Sunnyvale, CA. The GPS antenna was located on the port
side of the survey vessel directly over the depth sounder
transducer during the bathymetric and the side scan surveys.
During the sub-bottom profiling survey the antenna was located on
the starboard side of the survey vessel over the sub-bottom
profiling transducer.

A Trimble ProBeacon Coast Guard differential corrections receiver
,,~~..;..

was used to receive corrections to the GPS signals. Ba s ed on
calibrations conducted at the site the average "on-the-fly"
accuracy of the system was ~ 1 meter.

On the survey vessel the GPS receiver sent differentially
corrected geographic coordinates once per second to an integrated
navigation software package called HYPACK,a product of Coastal
Oceanographics, Inc. of Middlefield, CT. The GPS receiver
displayed and transmitted data to an on-board computer in North
American Datum 1983 (NAD 83) geographic coordinates (latitude
/longitude) . HYPACK converted the NAD 83 geographic coordinates
to NAD 83 Washington state plane coordinates south 4one.
HYPACK, acting as a data manager, displayed the vessel's position
relative to a proposed survey trackline in plan view on a video
screen. The resultant pictorial screen presentation, as well as
numeric navigation data, assisted the vessel operator in.
approaching and maintaining trackline bearing while surveying.

The positioning and depth sounder data were acquired and processed
by HYPACK. The software was installed on a 80486 DX33 PC with a
245 Mb hard drive. During the bathymetric survey positioning and
depth data were recorded on hard disk about once per second or

Blue Water Engineering
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about every 5-8 ft depending on: survey vessel speed. During the
side scan sonar .and sub-bottom <'-profiling surveys positioning data
were recorded at the same rate on the computer.

"~.

2.2 Bathymetry

2.2.1Depth Sounder

During the automated survey depth data were acquired using an
Innerspace Model 448 survey grade depth sounder manufac t ured by
Innerspace Technology. Inc. of Waldwick, NJ. Manufacturer's
specifications list an instrument resolution of + 0.1 ft. The
system consists of a 208 kHz, 8 degree beam angle sonar
transducer, a digital thermal print graphic recorder .. and a serial
data interface port. The transducer was gunnel-mounted on a
vertical pipe on the port side of the survey vessel directly under
the GPS antenna.

A bar check, a method of determining sound velocity corrections
for depth sounders accepted by the u.S. Army Corps of Engineers,
was performed at the start and end of the survey day. This
ensured that the sound velocity selected for conversion of sound
travel time to depth measurement was accurate. This method
con s i.s ts of lowering a flat metal plate below the depth sounder
transducer to a physically measured depth and adjusting the sound
velocity so that the" depth of,;;~~he bar reads correctly. Checks
were made at 5, 10 and 20 ft. ~9'Deeper checks were not practical
due to the drift differential between the bar and the survey
vessel. Bar check data were recorded on the paper record of the
graphic recorder.

The draft or depth of the depth sounder transducer was physically
measured down the vertical pipe at a depth of 1.6 ft below the
water surface. During the survey the heave, pitch and roll, which
affect depth sounder accuracy, were minimal due to quiescent seas.

During the survey the digitized data were spot checked against the
graphic recorder data to ensure precise digitization and agreed
within 0.1 ft.

2.2.2Lead Line

Lead line surveys were conducted from the edges of fixed and
floating docks in the survey area that were inaccessible by
automated survey methods. A lead line measurement consists of
using a weighted tape measure to determine a water depth. These
data were recorded in a field log book along with time, date, and
horizontal position~

~"
";1",
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The surveys were conducted from fixed or floating docks that could
be readily identified from aerial photographs. The state plane
coordinate position of a prominent dock feature, such as a corner,
could be determined from the aerial photograph. An identified
feature was then used as a position origin (i.e. X=O,Y=O) for lead
line measurements from the dock.

2.2.3Tag Line

Tag line surveys were conducted in areas that were inaccessible by
automated survey methods but accessible by small boat. A Foss.
skiff was used for the tag line surveys. Tag line measurements
were made by running the skiff along a survey trackline from an
initial known position at a fixed azimuth. The initial position
was determined by aerial photograph as discussed for lead line
surveys. The distance from that position was determined by either
tape measure or hip chain. The depth was determined using a
survey grade depth sounder and graphic recorder with the depth
sounder transducer mounted underneath the distance measurement
point. The initial position, distance and time of survey were
recorded by hand directly on the depth sounder graphic recorder
record.

2.2.4Underdock Methods

it.r;;.·...
Under dock surveys were conducted in areas dry at low water b-y'
walking under docks and measuring the distance from beams under
buildings and docks to the sediment surface. The elevation of
individual beams was determined by measuring the distance from the
beam to the water surface at high water and calculating its
elevation above mean lower low water (MLLW) by subtracting out the
tide. These data were entered into a log book along with the time
of day.

2.2.5Diver Survey

Enviro-Tech Diving, Inc. of Seattle, WA was contracted to acquire
depth data under both the Marine Industries Northwest (MINW) dry
dock and the black barge tied to the Foss derelict dock. The
position of the diver during the survey was fixed by using a
diver-held underwater acoustic location system developed by Desert
Star Systems, Inc. of Marina, CA. It consists of 3 underwater
acoustic transponders that are placed at non-colinear locations
within a survey area and a diver-held underwater navigation
computer and depth recorder. The diver swam transects under the
dry dock and barge at offsets of 50 ft or less while r e co r d i nq
depth data at approximately 5-10 ft intervals. All data were

Blue Water Engineering
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recorded on the Desert Star System;~or postprocessing.

2.2.6Tides

A graduated survey staff was erected on a pile at the fixed dock
at the Foss facility for use as a tide staff. The tide staff was
referenced to a vertical benchmark on the dock. The elevation of
the benchmark was surveyed by Sitts and Hill, a land survey
company of Tacoma, WA.

Tidal elevations were recorded from the tide staff in a log book
from one to four times per hour during the bathymetric surveys.

2.3 Side Scan Sonar

Side scan sonar data was acquired using an EG&G Model 260 Image
Correcting side scan sonar system manufactured by EdgeTech of
Milford, MA. The system consists of a dual frequency side scan
towfish (100/500 kHz), a tow cable, and a topside electronics
package and graphic paper recorder. The system produces a slant
range corrected graphic image of the sea bed similar to a plan
view photograph. Because the purpose of this survey was to locate
large debris that would impede dredging operations the system was
operated at the lower resolution 100 kHz frequency.

During the survey the towfish was ,,:p,eployed from the port side of
the survey vessel. Because of th¢Q~allow water depth «50 ft, 15
m), the side scan tow cable was set at between 5-10 ft below the
water surface directly under the GPS antenna. Thus, no
corrections were required during analysis to compensate for
towfish layback.

After ~ome initial experimentation the side scan was operated at
the 164 ft. (50 m) scale which produced side scan images of a 328
ft. (100 m) survey swath width. Because the waterway is so narrow
only a few passes with the side scan were required for complete
coverage of the bottom of the waterway.

2.4 Sub-Bottom Profiler

Sub-bottom profiling data was acquired using a Datasonics Model
5000 Sub-Bottom Profiler manufactured by Datasonics of Cataumet,
MA. The system consists of a sonar transmitter/receiver data
processing unit, a multiple frequency transducer, and an EPC
graphic recorder. The transducer was bracket-mounted to the
starboard side of the survey vessel beneath the GPS antenna which
was switched over to that side for this survey.

Blue Water Engineering
4019 Phinney Avenue North, Seattl~, WA
5567
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The transceiver system was operated at a frequency of 5 kHz .. The
graphic recorder was set at a 0.025 second full page sweep rate
resul ting in a full scale data record of about 60 ft. (Maximum
water depth along the. survey corridor was about 50 ft). The
resolution of the data through the sediment was about 1 ft.

2.5 Survey Vessel

The survey vessel used for all the open water surveys was the "R/V
Mary H" owned and operated by Sea Lease, Inc. of Bainbridge
Island, WA. The "R/V Mary H" is a 26 ft. trailerable shallow
draft jet boat.

3.0 ACTIVITIES

A brief summary of field activities is listed in Table 1 followed
by a detailed discussion of each activity.

Table 1

June 1997

• Wed, 18
;; Thu, 19

Fri, 20
Mon, 23
Tue, 24

Wed, 25 .
Thu, 26

Fri, 27

3.1

Activities Log

Field Activity

Equipment mobilization in Seattle ~.:

Install tide staff; lead line and underdock surveys ~

Lead line and underdock surveys
Equipment mobilization in Seattle
MQbilize survey vessel for automated bathymetry, side
scan and sub-bottom profiling; .diver survey
Diver survey; automated bathymetric survey
Automated bathymetric survey; side scan sonar and sub
bottom surveys; equipment demobilization
Tag line surveys; Seattle demobilization

Bathymetric Surveys

3. 1. 1Automated Bathymetric Survey

The survey vessel used for the open water surveys was mobilized on
Tuesday, June 24th. The survey vessel was hoisted into the water
at Totem Marina on the Thea Foss Waterway and proceeded to the
Foss facility on the Middle Waterway. The navigation computer,
DGPS equipment, depth sounder and generator were loaded onto the
survey vessel, mobilized and tested.

The automated bathymetric survey was run primarily on June 25th

•
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wi th some additional lines run on the 26th. Because of the high
number of mothballed and r a f t ed'<ve s se Ls in the waterway coordin
ation was required with Foss to move most of" them out of the
waterway during the survey.

Fifty-one cross channel tracklines were run at 50 ft offsets
starting near the southern end of the MINW boat shed running
towards the mouth of the waterway. Aerial topographic surveys
were used to map the waterway from this point to the head of the
waterway. Because a. long section of log boom was permanently
moored at the west side of the mouth of the waterway these cross
lines had to be run in multiple sections east and west of the log
boom. Also, because the entire survey could not be run at high
tide some lines in shallow water had to be completed on the 26th.

These included the near shore area on the northeast side of the
mouth of the waterway near the pile field, the northwest side of
the mouth of the waterway near the abandon marine railway near the
Foss facility and several lines south of the MINW boat shed.

In addition eight along channel lines were run as tie lines.

3.1.2Lead Line Survey

Lead line surveys were conducted primarily on Thursday, June 19th
and Friday, June 20th. Data were collected along the Foss
floating," fixed and condemned d:9~ks, and the" MINW main dock and
finger pier. Also, lead line cf~a was collected on the walkways·
around the inside of the MINW boat shed. Some lead line data was
taken under some of the docks with a small boat that could fit
between the piles under the docks.

3.1.3Tag Line Survey

The tag line data was recorded on Friday, June 27th. Surveys were
conducted in 4 areas including:

west of the Foss floating dock - 6 lines
inside the MINW boat shed - 6 lines
south of the MINW boat shed - 1 line
west of the MINW dry dock and finger pier - 10 lines

Distances taped from the initial position were recorded at
intervals of 10-25 ft depending on boat speed, length of trackline
and site conditions.

3.1.4Underdock Survey

Underdock surveys were conducted on Thursday, June 19th and

~.
." .~ ~"

"0

~Ie
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Friday, June 20th. Surveys on the 19th included areas undertthe
condemned buildings north of the Foss administrative building,";'the
condemned pier south of the Foss administrative building and under
the Foss fixed dock. . In addition the elevations of the beams
under the condemned buildings north of the Foss administrative
building were determined by measuring the. distance from the beams
to the water's surface at high tide from a small boat.

The underdock surveys on Friday, June 20th focused on the areas
under the MINW main dock and in areas under the MINW boat shed.
Again, the elevations of the beams from which the top of sediment
was measured was determined by measuring the. distance from the
beam to the water's surface at high tide and subtracting out the
tide.

3.1.5Diver Survey

The diver survey was conducted on Tuesday, June 24th and
Wednesday, June 25th. The survey under the MINW dry dock was
started at high tide in the morning. Three transponders were
deployed at locations near the dry dock. The transponder
posi tions were entered into a field log. However, upon entering
the water the underwater navigation computer failed to operate
properly. It was discovered that one of the underwater connectors
failed and caused the system to be inoperative. Because the
operator had a replacement part in the Seattle office it r,was
decided that an effort would be made to remobilize at the next
high tide that evening. '-.

At 6 PM on the 24th the diver and the system was remobilized to
conduct the survey under the dry dock. The survey was completed
at about 10 PM. It was decided that it was too late to conduct
the survey under the Foss Barge and that work would be continued
in the morning.

On the morning of 25th the diver remobilized the acoustic
navigation system to piles near the Foss Barge and conducted the
underwater survey under the barge.

3.2 Sub-Bottom Profiling Survey

An attempt was made to acquire sub-bottom profiling data to see if
the system could define a layer of newly deposited material over
native material. It was known that there was a significant amount
of biogenic gas in the sediments of the Hylebos Waterway. This is
evident at low tide by observing gas bubbling out at the water
surface and primarily due to the high degree of organic material
in the sediments from waterway logging operations. It was unknown

•
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what the results would be in th~4iddle Waterway.
, ......

Two along-channel tracklines were attempted with mixed results on
June 26th. The records show that there were several locations
along the trackline where a defini tive sediment unit could be
discerned. Using an average sound velocity in sediment of 6000
ft/sec this unit appears to range from 2 to 5 ft thick. However,
the unit was not clearly defined along the entire route of the
trackline. A decision was made· in the field to discontinue the
survey in favor of finishing the side scan survey that day and
demobilizing.

Note that while walking on .the mud flats near the MINW boat shed
there was evidence of numerous holes in the sediment surface. It
is unknown if these were the result of ambient air venting from
drained subsurface sediments when flooded by an incoming tide,
venting due to bioge~ic gas or some combination of the two.

No analysis was conducted on the sub-bottom data beyond a cursory
field analysis. A copy of the data recorded is on file with HCC.

<.~
'G,t~

3.3 Side Scan Sonar Survey

Six side scan sonar survey tracklines lines were run on Thursday,
June 26th. Because the waterway' was so. narrow only a few
t r ac kl i.nes : were needed to oOi:tAin complete coverage. Field
observations indicated t ha.t tn~ile was "good overlap and. crcss
correlation on adjacent tracklines.

4.0

4.1

ANALYSIS

Navigation Data

The positioning data was reviewed for spikes and errors using the
HYPACK data correction software. The positioning data was
relatively error free and, thus, required very few corrections.
The only locations requiring revision, alteration or deletion were
those recorded near the MINW dry dock, the MINW boat shed or the
Foss condemned building. This is because these features obscured
part of the sky reducing the number of GPS satellites available
for reception.

4.2 Tidal Elevation Data

A tidal data set compatible with the HYPACK software was con
structed from the data recorded from the tide staff. The data
were fjrst plotted and compared to NOAA predicted tides to ensure

Blue Water Engineering
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there were no unusual data spikes or errors. These data werce then
used to correct all bathymetric data to the MLLW vertical datum. "<;'.

4.3 Bathymetric Data

Aill•

4.3.1Automated .Bathymetric Data

Depth sounding data error correction: was done concurrently. with
posi tioning data review using the - same software. Digi tal data
depth profiles wer e'. compared with' and. spot checked against the
depth sounder graphic recorder profiles generated during the
survey to ensure that the depth data was digitized properly.
Typically, digital depth data was in error when the depth sounder
transducer passed through the boat' sown wa ke (the sonar signal
cannot transmit through. the air bubbles of the boat wake) or
through a turbidity zone in the upper water column.: When an error
was found in the digital 'depth data it was corrected to reflect to
the profile found on the graphic recorder output.

4.3.2Lead Line Data

The lead line data was recorded as depth of sediment from an
arbitrary datum on the dock, surface of the water from an
arbitrary' datum on the dock and time of day. This was done for'
high docks like the Foss fixed doc k, the MINW main dock and the
MINW finger pier. Where the depth of water could- be ·clearlrY
observed on the tape measure, such as from the Foss floating. doc k','.
only this number and time of day. were recorded. The data was.
entered into a spreadsheet as X, Y, Z , time, and tidal elevation.

The raw depth was reduced to MLLW by subtracting the tidal
elevation at that time of day.

The position of the depth measurement was fixed by orienting the
data relative to a initial known position on the aerial base map.

4.3.3Tag Line Data

The tag line data. was entered .i.n t o . a spreadsheet --: as X, Y,. ··z ,
time, and tidal elevation. Tag line data' was reduced by
determining depths at fixed distances from the initial tag line
transect position and subtracting the tidal elevation to reduce
the data to MLLW. The position of the depth measurement was fixed
by orienting the data relative to a initial known position on the
aerial base map.

4.3.4Underdock Survey Data

The underdock survey data was analyzed in a similar fashion to the
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lead line and tag line data.

4.3;5Diver Survey Data
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The diver survey data was analyzed by entering the data in a
spreadsheet as X, Y, Z, time and tidal elevation, determining a
MLLW depth and plotting the depth data in plan view. The data was
then compared with surrounding automated bathymetric, lead line
and tag line data to ensure data quali ty. It appeared as though
the data acquired near the baseline of the survey was of
questionable quality; Otherwise, the data looked reasonable and,
wi th some editing, was integrated into the comprehensive
bathymetric data set.

This underwater diver-held acoustic navigation system used on this
proj ect is an emerging technology. Ini tially, there were some
difficulties with implementation of the system. But with a little
more planning it appears that the system could provide useful
bathymetric data in hard-to-reach areas such as under barges~

4.4 Side Scan Sonar Data

Analysis of the side scan sonar data consisted of observing .the
records for targets while surveying and reviewing the records
during post mission ~r~cessing. O~~erved targets were ide~tif~ed

and the target posltlons were ~xtracted from the navlgatlon
records. Most of the targets observed on the records were indivi~

dual logs or piles of logs. These were plotted on a side scan
trackline map provided by HCC and returned to HCC for SUbsequent
digitizing and final sea bed hazards map production.
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